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Osgood’s No. 2 Heewraiee, 





We present, with this, engravings showing 
in plan and elevation a new excavator, now 
being built by the Osgood Dredge Company, 
Albany, N. Y. This company have forsome 
time built an excavator somewhat similar in 
construction to this, but a larger and heavier 
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| axle siete’ four journals, nie in heavy 
jaws, similar in construction to those used 
on railroad cars. When desired a four- 
wheel truck may be placed at either or both 
ends, in place of the axles. 

The car moves up to its work on a tem- 
porary track, and in digging is supported 
upon two steel jack screws, provided with 
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rachet ‘tops for quick adjustment. One of 
these screws is directly under each foot of 
the A frame; they support nearly the entire 


weight of the machine, and relieve the car 
of the heavy strains due to working. 

The power consists of a pair of 8’ x10” 
engines, geared 15 to 1 to the hoisting drum, 
the arrangement of gearing beiny clearly 


















































machine; this one is de- 
signed to meet the demand 
for a machine less powerful 
than the large one, but which 
would under many circum- 








stances meet all the require- 
ments. It cannot, however, 
be called a small machine of 
its class, as in fair material 
it will dig 1,000 yards per 
day, and can be worked at 
the rate of three 1} yard dip- 
pers full per minute. All im- 
provements in dredging and 
excavating machinery that the 
company has introduced, are, 
so far as required, embodied 
in the design of this machine. 

The car upon which the 



































machinery is arranged is ad- 
apted to be run in an ordinary 
railroad train, and is also 
self-propelling. It is mounted 
upon 5} inch steel axles, 
placed 16 feet apart, each 
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seen in the plan view; alsoa pair of crowding 
engines, 6” <8”, fitted with reversible link 
motion. Thecrowding engines are located on 
the boom, giving the dipper tender sure and 
quick control of the dipper. Steam is sup- 
plied to the engines by a vertical boiler 
53” X 102”, made of 32-inch plates, stamped 
50,000 T. 8S. The boiler is provided with a 





steam pump and _ injector, 
either of which may be used 
for feeding. 

The hoisting drum, 20 in- 
ches diameter, is operated by 
a band friction on the counter- 
shaft. This shaft also carries 
two miter gears fitted with 
band friction, which drive, 
in either direction a short line 
shaft. This latter shaft drives 
the swinging drum and pro- 
pelling gear through bevel 
wheels. 

The swinging drum is loose 
on the shaft with a sleeve 
keyed in it, and is driven by 
the larger bevel wheel on 
the line shaft. On the drum 
shaft at the opposite end of 
the driver is a horn wheel 
from which a chain is oper- 
ated to propel the car. Motion 
is given to the drum shaft 
for this purpose through the 
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small bevel wheel on the line shaft. This 
makes the swinging and propelling motions 
entirely independent, one of the other. 

The turntable is swung by means of 
chains which take hold of eye bolts on its 
periphery. These chains extend directly 
from the turntable to the swinging drum. One 
lever only is used for swinging. When this 
lever stands in a vertical position both miters 
that drive the line shaft are free ; when it is 
moved to the right the friction engages one 
of them, revolving the shaft in one direc- 
tion; moving it to the left engages the 
other, and revolves the shaft in the opposite 
direction. 

All clutches are those referred to as band 
friction, which are found to work very 
easily and surely, and avoid all danger of 
breakage resulting from the use of positive 
clutches. 

The dipper has a capacity of 1} yards, 
struck measure. It is made entirely of steel, 
and provided with three solid steel teeth for 
loosening hard material. 

Altogether the machine is very compact, 
and the arrangment such that the machinery 
is worked easily and quickly, while the com- 
parative quick motion of the engines—15 to 
1 of the drum—makes it very powerful in 
digging. The weight of the machine is 
about 28 tons. 


Upsetting Steel and Tron. 





By S. W. GoopyKEAr. 





I have recently read some things in rela- 
tion to the upsetting of iron and steel which 
‘are sO much at variance with the generally- 
accepted ideas on the subject, and at the 
same time so flatly contradict what the every- 
day experience of many mechanics shows to 
be facts, as to prompt me to offer some 
testimony. 

First, as to the ‘‘ upsetting of iron”—for 
under this heading may be found in a trade 
journal of recent date a very interesting 
reference to the ‘‘ quality of movements of 
the particles of iron under pressure or per- 
cussion. * * * Red-hot iron can be pressed 
to filla mould as clearly and exactly as so 
much wax could be. * * * Cold ironcan 
also be moulded into form by pressure. * * * 
The heading of rivets, boits and wood-screw 
blanks shows some surprising results in the 
compression of iron; a No. 6 one-inch screw 
requires a piece of wire slightly more than 
14 inches long to form it. Yet the total 
length of the screw blank headed is just one 
inch. * * * Now, it has been proved by 
experiments with shorter bits of wire that 
less than five-sixteenths of an inch of the ex- 
tra eight-sixteenths is required to form the 
screw-head. What becomes of the remain- 
ing more than three-sixteenths of an inch in 
length of an original 1} inches that make the 
one-inch screw blank? There can be but 
one answer; the iron is driven upon itself 
* * * so that 1,); in. of wire are compressed 
into seven-eighths of an inch in length with- 
out increasing the diameter of the wire.” 

This flatly contradicts the assertions of 
scientific investigators, who have, after mak- 
ing many exhaustive experiments, con- 
cluded that cold working of iron and steel, 
such as hammering, rolling, drawing, press_ 
ing, upsetting, etc., do not increase the spe- 
cific gravity. Is it likely that in the many 
careful experiments made by the most pains- 
taking of men the experiments, involving 
the most accurate measurements possible, 
added to unquestionable tests of specific 
gravity, there has been uniformly a miscon- 
ception of the real facts, and that experi- 
ments made by measuring a blank piece of 
wire—possibly with a box-wood rule—before 
heading, and again measuring the length of 
blank produced by heading the same wire 
are to wpset this proven fact, that ordinary 
cold working does not make iron and stee] 
more dense ? 


Where does the iron go, then? It goes to 


round up to the contour of the die, in which 
the blank is headed, that entire part of the 
block constituting the body, and to fill the 
die for the entire length of the body of the 
blank, through the upsetting process, to a 


| fullness which in solid dies defies the efforts 
| of any but the best of carefully-hardened and 
| tempered steel punches, from best of steel, 
| to push out of the dies after heading, rivets 
and screw blanks, making the question of 
what steel] to use for ‘‘ punching out in solid 
die heading” one of the most important con- 
nected with the business. 

In heading a screw-blank or rivet, the first 
effect produced by the longitudinal pressure 
applied is to upset the piece of wire for its 
entire length. The diminution in length 
will produce an exactly proportionate in- 
crease in diameter up to the point when the 
wire fills the die so tightly as to transfer the 
most of the upsetting effect of the continued 
pressure to that part of the wire not encircled 
by the die, and then comes the heading, 
which begins by increasing diameter, and pro- 
portionately decreasing length, the metal being 
in a measure held by contact with the die 
and heading punch from lateral expansion. 
As the pressure continues, it assumes first a 
pear shape, simply following the not neces- 
sarily written law under which all metals 
under pressure yield in the direction of the 
least resistance, and soon a shoulder is 
formed, which, coming in contact with the 
face of the die, or bottom of countersink, de- 
pending upon the shape of die, the direct or 
entire resistance to the pressure applied has 
no longer to be supplied by the body of the 
wire as at first. But still, as the pear-shaped 
bulb is gradually pressed out of that shape 
into the shape required in the completed 
blank or rivet, a time will come when a por- 
tion of the superfluous metal back of the 
body of the blank, or representing the center 
of the head, can escape more easily in the 
direction of the pressure, thereby still further 
increasing the diameter of the body of the 
blank, than to escape altogether in a lateral 
direction under the immense pressure re- 
quired toward the completion of the heading 
process. 

‘© Without increasing the diameter of the 
wire,” we quoted, it would not be possible, in 
any commercial sense, to do anything of the 
kind. Did the writer who stated as a fact 
that this was the rule realize the improba- 
bility of the statement which he virtually 
makes, ¢. ¢., that over 175 per cent. of the 
wire entering into the body of the blank 
described by him has been lost, if, as he 
says, the diameter remains unchanged ? 

I once made some carefully-conducted 
experiments to prove or disprove the truth 
of the assertion, which I had often made, 
that cold swaging did increase the specific 
gravity of steel, but which was denied by those 
who, having learned by actual experiment 
that other cold working did not, felt sure 
that the effect of cold swaging would be the 
same as that of other methods. My experi- 
ments were made with pieces of steel rod, 
each two feet in length, by reducing them 
| by cold swaging until they were nearly eight 
| feet long, and, having first carefully measured 
|the original length and diameter, the in- 
| creased length and decreased diameter was 
| to show by measurement whether the spe- 
| cific gravity had been increased by swaging. 
|I have not the figures at hand, but they 
on my side; still, when I pre. 
| sented them to my opponents, they met me 
| with the statements that ‘‘ there was too 
|little difference to talk about, and, if my 
measurements had been absolutely correct, 
I had established nothing further than to 
appear to show the exception, which 
proved the rule. Cold working did not 
increase density; this was a well-known 
principle.” Well, it was not much. The 
fraction of an inch which showed the differ- 
ence in length of pieces from what they 
should have been, had the specific gravity 
remained unchanged, was represented by a 
figure in the third or fourth place in deci- 
mals—not much like the 0.1875=.°,”, which 
the writer from whom we have quoted 
would have us believe was lost from 14” in 
length, when it is considered that in my ex- 
periments there were pieces sixty-four times 
as long in which lost metal might hide, and 
still not more than the one hundredth part.as 
much had hidden in the eight feet as is 
claimed for 14”. Some facts are hard to 
swallow unless dressed up to appear reason- 
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able. ‘‘ Upsetting iron,” as applied to head- 
ing, can be easily upset by anybody who will 
take the time to compare diameters and spe- 
cific gravity of wire before heading with 
those of headed blanks. 

‘‘Upsetting steel” is spoken of by some 
persons, whose information on the subject of 
steel working is very extensive, as one of the 
most pernicious of practices, and, by the 
way the subject is treated, one might suppose 
that they fully believed that steel was made 
up of fibers, which must be always worked 
in the one direction. Steel is of a crystalline 
nature—not fibrous—and such of it as will 
be ruined by upsetting within reasonable 
limits, the operation being performed intelli- 
gently, is not good, sound steel. 

Pursuing the subject of heading, I can tes- 
tify that in the days when our grandfathers 
worked steel I made heading dies of two 
inches diameter by upsetting 1)” octagon 
steel, which stood to do as much work as 
any that I could make from steel of other 
shape and size. Of hundreds which were 
made in this way, I do not remember that 
seams or cracks resulted from upsetting in a 
single instance. If the steel was sound, and 
the work in upsetting was so distributed as 
to affect all parts of the mass alike, why 
should they ? 

As to upsetting cold chisels, strips of sheet 
steel, iron, or pieces of steel of any shape which 
are so slender as to double up like straws from 
the power of the blow, there are not enough 
blacksmiths wasting time and injuring steel 
in that way to call for any protest. Steel is 
hammered with a view to improve it many 
times, in these later days, in a manner so 
much like that in vogue with the ‘‘ old chaps” 
that it is a wonder that so many of them 
have ceased from labor without ever having 
been told that they had ‘‘ monkeyed” steel. 
Well, if the devil has only got those smiths 
who hammered cold steel, there are not 
many smiths in his ranks yet. Heating steel 
as hot as it will bear and working it while 
hot, with injunctions not to try to draw cold 
steel, never to upset, may be construed to 
mean: hot as is best for steel, no hotter; not 
cold, but continue hammering till the grain 
of the steel is well closed up and finer for 
hammering at a low heat than it could pos- 
sibly be made if the hammering was all done 
while the steel was hotter. It don’t seem 
that everybody does write in the papers 
against heating steel too hot, and nobody can 
come to the conclusion that half the trouble 
is caused by too little heat, if his experience 
and opportunities for observation have been 
the same as mine. 

What a difference it makes where a chap, 
old or young, stands to look at a thing. But 
I am off the track; upsetting steel is the 
question. The screw-blanks which were 
headed in the upset dies were threaded with 
rotary cutters. These cutters may be de- 
scribed as a section of a worm gear, the 
shape of tooth being that of the space be- 
tween threads on a wood screw, and the cut- 
ter having arotary motion in keeping with the 
rotary motion of the screw and with its own 
longitudinal motion, as it traversed the 
length of the screw which it cut. The best 
of steel, according to our best judgment, 
was used for these cutters; but running 
through many of the best brands, from 
‘*Jessup’s” to ‘* Hobson’s Choice Extra 
Best,” these cutters did not stand as it 
seemed they ought to do. I was anxious to 
try a high grade of a certain brand, of which 
I could get none of the right size till it could 
be imported (this was in the days of the old 
chaps—grandfathers). I had some }$” or 
round; the cutters were to finish round, 
over }” diameter; I could not wait, so I 
made some cutters by upsetting the steel 
which I had. These cutters stood to do five 
times the work of the cutters I had been 
using; and, willing to ‘let well enough 
alone,” I continued using the same size of 
steel and upsetting. 

I once had for my job the lathe work on 
the hook for the Wheeler & Wilson sewing 
machine. As it came to me it was nothing 
more or less than a round-headed steel bolt, 
made in just the same way that a blacksmith 
would make any solid headbolt, by drawing 
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upsetting the head. After this lapse of time— 
thirty years—I can hardly be expected to 
remember the character of each particular 
hook, but I don’t remember that one of 
them was unsound as a result of upsetting. 
If steel gets too much work in one part, and 
not enough in another, in any direction, hot 
or cold, it is likely to get broken up. Up- 
setting need not take all the blame. How 
much difference in fracture does any one 
suppose will be found between breaking a 
bar f steel crosswise and breaking a piece 
of the same length of the width of the bar 
the other way of the grain? Cut two pieces 
of steel, each two inches long, from a two- 
inch square bar, and draw one of them 
down to one inch square, or eight inches 
long in the direction of the length; draw the 
other piece to the same size and length by 
upsetting at every other blow, or drawing 
crosswise. Who believes that the tool made 
from this last piece will be inferior to the 
one made the right way of the grain ? 
bars of steel, and steel for some uses, can be 
improved by the work which they can get 
on the smith’s anvil. Some bars of steel, and 
steel for some uses, will be injured by the 
same treatment. When it is necessary or de- 
sirable to use the center of a bar of steel, and 
it is found to be in a coarse condition by 
reason of having been brought to shape and 
size by blows disproportioned to its cross- 
section, there is, perhaps, no better way of 
improving the grain at and near the center of 
the bar than to upset, and alternate the up- 
setting with work from the outside of the 
bar. 

Upsetting is not a cheap, easy or desirable 
thing to do, and is not likely to be resorted 
to often except when necessity compels, but 
I see no use in making a bugbear of it when, 
if properly done, there is no harm in it, and 
in some cases actual good is done by it. It 
does not at least break up the center of the 
bar, as blows at right angles with its axis 
often do; and after seeing, as I have, 
thousands of good cutters made by upsetting, 
for uses requiring the utmost soundness and 
best condition of steel, I don’t like to see the 
process tabooed without saying a word in 
its favor. 


Some 
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Work Done by Wabash Locomotives. 


Through the courtesy of Jacob Johann, 
superintendent of motive power of the 
Wabash, St. Louis & Pacific Railway, we 
have received a copy of the report of locomo- 
tive performance on the road he is con- 
nected with, for the year 1884. In operating 
the 3,546 miles composing the Wabash 
system 477 locomotives were kept in service. 
The whole equipment of locomotives is 591, 
which is one for each six miles of road. 
The engines in service made a total mileage 
of 19,015,294 miles which represents travel- 
ing more than seven hundred and sixty-six 
times round the earth. Each engine made 
over forty thousand miles during the year, 
which was a particularly high mileage when 
we consider that a large proportion of the 
locomotives were pulling freight trains. An 
analysis of the tables shows that about 25 per 
cent. of the mileage was done by passenger 
trains, and the remainder in freight, switch- 
ing and construction work. The average 
size of the passenger trains was 4.76 cars, 
and the freight trains averaged 19.77 cars. 
As the heavy eight-wheel freight cars are 
used almost exclusively on this road the 
weight of trains was unusually high. Pas- 
senger cars were hauled at an average cost 
of 3.37 cents each per mile, and each freight 
car was pulled the same distance for 1.22 
cent. The higher expense of hauling pas- 
senger trains is due to the light loads and 
high speed. The speed kept up is com- 
paratively low or tue cost of operating 
would be higher. The total cost per mile 
run was 17.73 cents. This aggregate is 
made up of 4.13 cents for repairs 0.46 cents 
for stoves, 5.59 for fuel, 6.35 cents for wages 
of engineers and firemen, and 1.19 cent for 
wages of wipers and dispatchers. The 
record is avery good one, and Mr. Johann 
has good reason to be proud of the work 





a body to pass through the heading tool and 


done by his department. 
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Small Universal Engine Lathe. 


From the engravings which we present it 
will be seen that in the design of this lathe a 
radical departure has been made from the 
stereotyped plan of making small engine 
iathes—copies in miniature of larger ones. 
The construction is such that it will swing 
n line with the cutting tool as ordinarily 
ised, a diameter about equal to what will be 
swung over the carriage of a commonly- 
constructed lathe of twice its nominal ca- 
pacity. 

As will be seen, the carriage may be run 
the entire length of the bed without coming 
in contact with either the head or tail-stock. 
The carriage is provided with a compound 
rest, Which can be set at any angle, and 
which has direct vertical adjustment of two 
inches. Both the cross and angular feed 
screws of the compound rest are provided 
with micrometer heads reading to thou- 
sandths of an inch, the zero marks of which 
are adjustable to any fixed position of the 
slides, so that in many cases the micrometer 
arrangement may be used for sizing work 
instead of calipers or gauges, and at a good 
deal of saving in time. A T rest is fur- 
nished with the lathe, which is used in place 
of the compound rest when hand-tool work 
is being done. 

The carriage is provided with every requi- 
site adjustment for temporarily converting 
the lathe into a milling machine. If desired, 
a small milling machine vise is furnished, 
which can be screwed to the upper slide of 
the compound rest, 

The lathe is provided with two leading 
screws, which are always ready for use, and 
are so situated as to be entirely protected 
from chips and dirt. One of these is a 
‘precision screw,” and is intended for use 
only for cutting fine and accurate screws. 
30th screws are geared alike, and will 
cut from 4 to 160 threads per inch, and 
from 8 to 80 per centimeter. The change 
gears are placed upon the stud and 
swinging arm instead of on the stud and 
screw, as is commonly done. When metric 
threads are to be cut, it is only neces- 
sary to substitute two translating gears—one 
on the screw and the other on the swinging 
arm—for those used for ordinary threads. 

The lower part of the tail-stock is clamped 
to the bed by means of acam; the upper 
part has a gibbed slide and clamp to set over 
for long tapers. 

The lathe swings 7 inches over bed and 
carriage, and is made with various lengths 
of bed from 42-inch up. The hole through 
spindle is ,6, inch ; largest hole through spring 
chuck, 4; inch. 

Larger spindles and chucks are made if 
desired. As will be seen from an inspection 
of sectional view, the spindle may be re- 
moved and another one substituted, or the 
boxes be replaced with others, without dis- 
turbing the running parts. In the sectional 
view the back gear is, for convenience, 
shown above the spindle instead of in its 
actual position. 

The workmanship on these lathes is excel- 
lent. The spindles and bearings are hard 
ened and ground, and nothing but scrapers 
used in fitting sliding parts. 

The Ballou Manufacturing Company, Hart- 
ford, Conn., are the manufacturers. 
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Explosion of Car Heater. 





Recently, chair car 127, of the Cleveland, 
Columbus, Cincinnati and Indianapolis Rail- 
road, fitted with a Baker heater, was par- 
tially wrecked, while running at thirty 
miles per hour, by the explosion of the 
reservoir of the heater, which is located on 
the roof of the car. This vessel is a cast-iron 
vessel about ?” thick and 10” by 24” in out- 
side dimensions. It is provided with a 
safety valve, consisting of a rubber disk with 
a brass stem. The rubber became hard and 
inoperative, and was the cause of the ex- 
plosion. A hole about four feet square was 
blown through the car roof directly beneath 
the reservoir, pieces of which wrecked the 
heater proper, which was directly beneath 
the side of the deck, or clear story, and 
its roof was blown away, while 





and a portion of the side of the water- 
closet on the opposite side were also 
carried away, as were also two plate- 
glass windows, about four feet square, 
on the same side. The entire side and 
roof of the car were covered with a white 
coating of salt and water—the contents 
of the reservoir. The force of the explosion 
being downward and across the car, no one 
was injured, as that end of the car was for- 
tunately unoccupied. This is the second 
accident of this kind on this road. 
——. +o 


Scraps—No. 8. 
By J. G. Tramis. 


It is the aim of the inventor to make 
everything in the machine line as simple as 
possible, and the aim of the purchaser that 
it shall be so made, and yet a casual re- 


MACHINIST 


The latest power machine does all that could 


be done with the knife, at the rate of fifty | 


bushels a day. 

Call to mind the simplicity of the Hero 
engine as depicted by modern artists. A 
boiler set on a peg, two pieces of pipe with 
openings in the sides, and aside from a boiler 
feeder the engine is complete. Devoid of the 
steam pipe nuisance ; no cylinder and piston 
to pack ; no valve toleak ; no gland to stuff; 
no crosshead to oil; no connecting-rod, 
which many have tried to avoid; no crank 
to squander one-third of the power, and 
many imagine it does; in fact, none of the 
things that are objectionable in the present 
engine; unfortunately it had none of the 
present engine’s merits. To make the en- 
gine useful it had to be separated from the 
boiler, which added the steam pipe nuisance. 
To get power the engine had to run fast; to 
utilize the power it had to be geared down. 
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view of previous experience shows that 
in nearly every case the most successful ma- 
chine of any class, if not the most compli- 
cated, is far from being the most simple. 

The time was when time was kept by the 
hour-glass and sun-dial,with which no clock 
or watch of the present day can compare in 
simplicity. The time was when a knife was 
the machine for paring apples. The latest 
and best has bands, and pulleys, and cams, 
and racks, and cranks, and jimcranks. 

The first steam engine was the simplest 
one ever built, and free from all objection- 
able features. The best one is the most 
complicated, has all the objectionable feat- 
ures, anc. some of them four times repeated. 

The poorest turning lathe ever built was 
the most simple ; the best one ever built, the 
most complicated ; and so with nearly all 
machines and tools. 

The hour-glass was not discarded because 
it was simple, nor the clock substituted be- 
cause it was complicated, but because it per- 
| forms functions and meets requirements that 
the hour-glass failed to meet. 

The knife, as an apple parer, performed 





SMALL UNIVERSAL ENGINE LaTue. 


High speed against atmospheric resistance 
and friction, wasted a large per cent. of the 
power, and friction wore out the journals, 
and wear called for repairs. It was the high 
speed problem carried to an extreme. The 
Hero engine, properly constructed by later 
mechanicians, failed to perform all the func- 
tions required of an engine. The modern 
engine, though every feature about it except 
the sheft and pulley are objectionable, is tol 
erated, in fact, even admired, for the duty it 
performs. 

The primitive lathe, with two pointed 
spikes driven through blocks of wood for 
centers, a spring-pole string and pedal for a 
motive power, was simple corhpared toa 
modern engine lathe, but was restricted in 
the scope and quantity of work, as was the 
case with the original of the whole category 
of machine tools, textile machinery and all 
mechanical appliances. 

While the casual review shows that the 
complicated machines have replaced the 
simple ones, a deeper study will show that 
it is only because they perform more func- 
tions, and when each function is separated 


the top| its function well enough, but was too slow. from all others the mechanism which per 





3 


forms that function successfully is the best 
which is the most simple. The stem-wind- 
ing watch takes the place of the key-winder, 
although it is far the most complicated ; but 
taking the stem-winding element by itself, 
that is the best which does the work in the 
most simple manner, providing it is equally 
durable. 

In the case of simplicity in the engine an- 
other element must be considered, and that 
is the element of friction. It is quite prob- 
able that the percentage of loss by friction 
in the Avery* Hero engine was greater than 
in many of our modern reciprocating en- 
gines, notwithstanding its two journals only, 
while the Corliss has its piston and rod,cross- 
head and shackle-bar, crank and main jour- 
nals, eccentric and rod, swinging-arm and 
wrist-plate, four valves and their connec- 
tions, and the governor and its gearing- 
about thirty working joints, all creating 
friction. With later improved rotary engines 
the percentage of friction runs immensely 
higher, and it is more than likely impossible 
to reduce the friction to anything like that 
of a modern slow-speed reciprocating en- 
gine. Simplicity does not always insure 
durability. A watch is in no sense a simple 
machine, and yet there are likely many 50 or 
more years old that have run pretty con- 
stantly, withJa scape wheel that has made 
nearly a hundred millions of revolutions, and 
a balance that has made over four thousand 
seven hundred and thirty millions of oscilla- 
tions. 

Simplicity does not always imply a low 
first cost; in fact, it has less to do with low 
first cost than quality of materials or work- 
manship. A measuring machine, with a 
half dozen pieces, may easily cost more than 
a lathe with a hundred, or a loom with a 
thousand pieces. 

- lis > 

Atlanta, Ga., is in a high state of dissatis- 
faction at the condition of her water works. 
The chief of the fire department has been 
notified that he must not depend on the 
water works in case of fire. The pressure 
is cut off from the mains several hours each 
night, and the citizens feel as if they have no 
water supply. 

ane : 
Richmond Mechanics’ Institute, 


We have repeatedly mentioned the Me- 
chanics’ Institute, of Richmond, Va., and 
the good work it is doing for the cause of 
industrial education in the city where it is 
established. Private citizens, public cor- 
porations, and the State authorities have all 
striven to give aid and encouragement to the 
institute, and it appears to be now in a flour- 
ishing condition. By the Richmond Mercan- 
tile and Manufacturing Journal, which has 
been a warm friend of the institution from 
the beginning, we learn tbat there has been 
& permanent organization of the Mechanics’ 
Institute effected. We believe the industrial 
prosperity of Richmond and the State of 
Virginia will be promoted by the training 
which the ambitious and self-helping me- 
chanics will obtain in the establishment just 
put on a solid foundation. Our greatest 
regret is that individuals and corporations in 
other parts of the country display so little 
desire to help workmen to obtain the educa- 
tion requisite to raise them to the higher 
branches of their business. 

= ecm onooee 

The Central Railroad and Banking Com- 
pany of Georgia are now engaged in putting 
spark-arresters on one hundred and twenty 
of their locomotives, at Macon. 

o_o 

Not the least interesting of the letters from 
members-elect of the 49th Congress _pre- 
sented in these columns, two weeks ago, 
were those from South. There is a 
strong and growing sentiment in that section 
in favor of protecting American labor and 
industry by a judicious tariff. Maryland, 
Virginia, West Virginia, South Carolina, Ala- 
bama, Florida, and, perhaps, 
other Southern States, send representatives 
to the 49th Congress who favor protection. 
And the protection sentiment in the South 
grows stronger every year. 


the 


Louisiana, 


“The American patent for the reaction engine was 


granted to Wm. Avery 50 years ago. 



























Duplex Railway Car Ventilating 
Apparatus. 

The middle parts, A and B, in the an- 
nexed engraving show a plan of this venti- 
lating apparatus as set on the top of a car. | 
A’ and B’ are sectional views of the device, | 
and they show the parts in position. In the 
view A’, ais a quadrant for regulating the | 
position of the deflector 4, and ¢ is a small 
valve that closes in the part acting as an 
ejector, asin BB’. 

The Duplex railway car ventilating appa- 
ratus consists of two galvanized iron trunks, 
8 inches high, 12 inches wide, and about 5 
feet long, placed at both ends of a car, in 
the clear story or monitor deck, passing out 
at openings made by removing the sash from 
the last windows on either side, and termi- 
nating in bell-mouthed elbows, tapering out 
to an opening 12 inches square. 

The elbows point in opposite directions, 
thus enabling the air to pass in and through 
the trunks, regardless of the direction in 
which the car may be moving. 

At the center of each trunk, on the upper 
side or top, there is an opening 10x20 inches, 
covered by a finely perforated metal screen, 
which slides into its position in grooves, and 
immediately below this is hung a deflector, 
attached at one end to a spindle operated by 
a lever at the side, arranged with a quadrant 
on the other side of the trunk, enabling any 
one to set the deflector at any angle. 

The deflectors, being hung in opposite di- 
rections, one always acts as an injector 
while the other always acts as an ejector, 
both being in operation at the same time; 
and one being placed at either end of a car, 
the fresh air always enters at the front end, 
while the vitiated air always leaves at the 
rear end of the car, regardless of the direc- 
tion in which it may be moving. 

The deflectors are so arranged that there 
is always an opening of a half inch at the 
upper end, nearest the top of the trunk, and 
an opening of 1} inches at the lower end. 
These two openings permit the dust, cinders, 
rain, or snow to pass through the trunks 
unobstructed. The upper, or half-inch 
opening, permits this passage, while the de- 
vice is acting as an injector of fresh air; and 
the lower, or 14-inch opening, acts as an in- 
ducing current, when the device is acting as 
an ejector of vitiated air. 

As the trunks are 8x12 inches, the de- 
flectors, when set at their maximum—6x12 
inches— inject and eject at the same time a 
column of air 6x12 inches, each running 
foot which is 6 x 12 = 72 x 12 = 864 cubic 
inches, or the one-half of a cubic foot, the 
movement corresponding to the velocity 
with which the car may be moving. 

The average speed of an express train we 
will consider as 40 miles an hour, and at this 
speed the car moves 88 x 40 = 3,520 feet per 
minute—say 3,600 feet in round numbers. 

When the deflectors are thrown into a 
horizontal position, they cover and thus close 
the screened openings at the tops of the 
trunks, and the air passes into, through, and 
out of the trunks without any action upon 
the air in the car. But if the deflectur at the 
forward end be thrown down to its max- 
imum, 6x12 inches—of the 8x12” column, 
enter the car through the screen, while only 
2x12 inches pass off at the top and bottom 
openings, and as this 6x12 inches is the half 
of a foot, it follows that about 1,800 cubic 
feet of air pass into the car per minute at a 
40-mile speed. 

If, at the same time, the deflector at the 
rear end is thrown down to ¢ts maximum, 
the 14-inch opening at the botton acts as an 
inducing current, causing a suction upon 
the car of 6x12 inches, and thus it follows 
that about 1,800 cubic feet of air are ejected | 
from the car per minute at a 40-mile speed. | 

Every inch the deflectors are moved | 
decreases their action 300 cubic feet per | 
minute, hence the action at 6x12 being 1,800, 
is at 5x12 reduced to 1,500 

4x12 reduces their action to 1,200 cub. ft. 





8x12 " " 9000 = * 
2x12 a a 600 a6 
1x12 ne = 300 sia 
4x12 _ 150 86 
+x12 - " 75 as 


—per minute at a 40-mile speed. 
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An ordinary passenger coach is about 8 x 9 
feet = 72 feet, and about 60 feet long = 4,320 

or in round numbers contains, say, 4,500 
cubic feet, and has a seating capacity of 
about 60 passengers. 

Good ventilation under ordinary circum- 
stances calls for 5 cubic feet of air, in and 
out, per head per minute—or, say, 300 cubic 


feet of air in all per minute for 60 people. 
| This the apparatus will handle when set at 


only 1x12 inches; but if the car has a large 
stove at either end, heating the air up into 
the nineties, 600 feet might be very desirable 
per minute, or perhaps even more. This the 
device provides for by simple adjustment. 

In very warm weather, with the outside 
temperature at 90° or over, even 1,800 cubic 
feet in and out per minute would not be 
objectionable, and when the apparatus is 
handling this quantity, free from dust and 
cinders, there would be no perceptible draft, 
as the movement of the mass of air in the 
car would be only 24 feet per minute, or less 
than 6 inches per second, while the 4,500 
cubic feet of air in the car would be entirely 
changed every 23 minutes—1,800 x 2}=4,500. 

In cold weather, with the outside tempera- 
ture at 32° or lower, the deflectors may be set at 
any point to produce a desirable temperature 
in the car, governed by the heating capacity 
of the heaters and the outside temperature, 
acting as they do at any desired point from 


75 to 1,800 cubic feet per minute, at a 40-' 


Directions to Those Purchasing Engines 


and Steam Pumps. 


We clip the following ‘‘Instruction to 
Correspondents” from a recent catalogue of 
the Southwark Foundry and Machine Com- 
pany, Philadelphia. They will be found of 
interest to those purchasing and using the 
class of machines mentioned, but who are 
not entirely familiar with the subject : 

To determine the ‘‘ hand” and direction of 
a horizontal engine, stand by the end of the 
cylinder, face the shaft and observe the posi- 
tion and direction of the main driving pulley, 
and class the engine as follows : 

Right-hand engines have the main driving 
pulley on the right of the observer. Left- 


hand engines have the main driving wheel | 


on the left of the observer. 

Forward-running engines move the éop of 
the main driving pulley away from the ob- 
server. 

Backward-running engines move the top 
of the main driving pulley towards the 
observer. 

In deciding on the direction in which an 
engine is to run, it is well to remember that 
forward-running engines are preferable, on 
account of the thrust of the connecting rod 
being received on the lower guides, which 
are always stiffer and better lubricated than 
the upper ones. 

In ordering steam pumps, it is-for the 
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Duptex Ratmway Car VENTILATING APPARATUS. 


mile speed, or at any point between 75 and | 


900 feet at a 20-mile speed. 

The apparatus being constructed entirely 
of metal, is comparatively indestructible, 
and, as there is no friction at any point, 
there is no wear and tear. As there is no 
machinery, it requires no attention other 
than setting the deflectors. The entire cost 
of production and placing upon an ordinary 
car does not exceed $50, and it can be made 
by any one who understands working gal- 
vanized iron, and can be put up by any car- 
penter. The trunks being made each from 
one sheet, there are no seams except on the 
top edges ; hence, if care is taken in making 
a tight joint at the elbows, no water can 
possibly enter the car. 

Mr. Groesbeck informs us that the device 
has been in daily use upon a large smoking 
car upon the Erie Railroad for the past 15 
months, and that it has required no repairs 
during the entire period, and is in as good 
condition to-day as when first put on. 

If the device has all the merit Mr. Groes- 
beck claims, it must, when known and 
understood, come into general use by all 
railroad companies who have the comfort of 
the traveling public at heart, to say nothing 
of the great saving to the upholstering in the 


|car, by reason of the total exclusion of dirt 


and cinders. 
Its small first cost, and the ease with which 


it can be applied, will assist in commending 


it to the consideration of railroad superin- 
tendents. 

The inventor is David Groesbeck, 823 
Madison Avenue, New York. 





interest of the purchaser to inform us on the 


following particulars: For what purpose is | 


the pump to be used? What is the liquid to 
be pumped—hot or cold, clear or gritty, 
fresh, salt, alkaline or acidulous? What is 
the maximum quantity of liquid to be 
pumped? To what height is the liquid to 
be pumped? To what height is the liquid 
to be raised by suction? What is the length 
and diameter of the suction pipe, and the 
number of elbows or bends in same? To 
what height or against what pressure is the 
liquid to be forced ? 

In setting up and running steam pumps 
customers will do well to be guided by the 
following suggestions ? 

Never use pipes of smaller sizes than those 
given in the table. When long pipes are 
used, increase the size to allow for increased 
friction. Run every pipe in as direct a line 
as possible, with no more elbows, tees, 
valves, etc., than are absolutely necessary. 
Observe the above suggestions, especially in 
regard to suction pipes. 

Take every possible precaution to prevent 
leaksin the suction pipe, as a very small leak 
at this point will destroy the effectiveness of 
the pump. See that a full supply of liquid 
is always furnished to the pump. 

Remember that hot liquids cannot be raised 
any considerable distance by suction, and 
arrange the supply pipe so that the liquid 
will flow into the pump when liquids of a 
high temperature are to be pumped. 

A large suction chamber, placed on the 
suction pipe close to the pump, is always ad- 
vantageous, and on long lines, or on pumps 


| Tunning at high speed, it is a necessity. 
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Trying by Contract to Cancel Law, 


The Eureka Mower Works Company of 
Utica, N. Y., seem to consider that people 
having the honor and glory of receiving 
permission to toil for ten hours a day in 
their factory ought with cheerfulness yi jd 
up all the rights and privileges usually 
corded to human beings in civilized eom. 
munities. Among the rules this compiny 
compel their employes to subscribe to wit! «l! 
the forms of legal phraseology, are t! 
‘*No employe shall make any claim or have 
any right of action against the company for 
any injury he may sustain while in the 
ploy of the company caused by carelessn: ss 
or negligence of the company or its 
ployes. All employes must give two weeks 
written notice of their intention to leave, or 
in default of such notice shall forfeit ten 
days’ wages.” This is putin the form of a 
contract, which also makes the emp! 
agree not to belong to any union or organi 
tion of workmen. People are fond of boast 
ing about American freedom, and contrast- 
ing the condition of our workmen with that 
of the down-trodden drudges of Europe. 
We would like to hear of the particulars o! 
a case where workmen in Europe are treated 
with less consideration for the inherent 


rights of humanity than the Eureka Mowe: 
Works Company try to extend to th 
employes. 


The contract which they make 
their employes sign 
does not abrogate 
the rights of a man 
to damages in case 
of injury, for our 
highest courts have 
decided this repeat. 
edly. Nor would 
the contract of such 
a one-sided charac 
ter bar a workman's 
claim for wages, 
should he give no 
notice of his inten 
tion to quit work. 





—— =m - 
How American In- 
ventions Get 
Adopted 
Abroad, 








One by one the 
mechanical conven 
iences devised 
the ingenuity of our 
engineers are being 
adopted by the en- 
gineers of the effete 
Old World. The plan that is found so 
useful in large railroad yards of equipping 
the switching locomotives with a powerful 
pump to be used to help in extinguishing 
fires, has found German imitators. The shunt 
ing locomotives in the Prussian service, we 
are told, are to be provided with a fire-extin 


by 


|guishing apparatus, by which they can be 


converted into fire engines at a short notice. 
This arrangement has already been tried in 
a few cases, and has proved itself of so much 
service that it is now to be applied univer 
sally. In about ten years the arrangement 
will be called a German invention, unless our 
English cousins see their way to claim it as 


their own. 
selene — 


The Savannah (Ga.) News expresses the 
opinion that when ship-building is revived 
in this country, the industry will be trans 
ferred from the North to the South, and 
that Savannah and Pensacola are to be th 
great centers of this industry, because o! 
their being close to cheap iron, coal and 
timber. It disposes of the argument that 
they lack men skilled in the art of saying 
that ‘‘men who have practical knowledge of 
ship-building would soon find their way to 
where the industry was established.” As to 
the argument attributed to Maine ship-build 
ers, that men can do from 5 to 10 per cent 
more work in the colder Northern climat 
than in the South, it says: ‘It is probabl 
that they could do about as much work i: 


the South as in the North. It was said not 
many years ago that white men could not 
work in the cotton field. Fully half the 
cotton crop is now made by white labor.” 
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Various Locomotive Improvements, - 


Frank C. Situ. 

Many of the Western railroads are using, 
with the entire absence of hot boxes, what 
appears to me a new form of bearing. One 
of the forms used on tenders and cars is 
shown by cross-section in Fig. 1. The fill- 
ing is cast in, and is simply a strip 1} inch 
wide and the full length of the brass. The 
filling is largely lead, with a trifle of anti- 
m ny, making it about as hard as ordinary 
babbitt metal. Another form, shown in 
Fic. 2, which gives excellent results, is com- 
posed of two strips of § inch section each, 
with about one inch space between them. 
In both of these forms the bearing strips ex- 
tend about + inch below the brass itself, and 
run on an average 9 months. I have seen 
a new sleeper with a solid brass or phos- 
phor-bronze bearing heat red hot, which, 
when jacked up and the bearing changed 
for one of these, run perfectly cool. I never 
heard or saw one of these bearings run hot. 
There may be considerable in the composi- 
tion of the filling, but as I know personally 
that these differ very widely—in fact, some 
being totally different—I think there is much 
in the narrow form of bearing. This I feel 
sure of, as I have seen truck brasses of the 
form shown in Fig. 3 run very hot, which 


gave up this habit when cut out to dotted 
lines, leaving the narrow bearing of solid 
brass. 


The filling used in the former two sketches 
is a white metal, and cannot be more defin- 
itely described. I do not understand that 
either of these forms infringe any of the 
patented lead-lined brasses, as the first sketch 
was used before and during the war, when 
they were filled in the South with type metal, 
bath tubs, lead pipe, pewter tea-pots, etc., 
and through bad fits of mandrels on which 
they were cast the filling frequently extended 
below the brass casing, thus giving the lead 
a chance to squeeze out and make a fit. [at 
one time fired for an engineer, who carried 
strips of sheet lead, about 4 inch thick and 
2x5 inches in surface dimensions, on the 
engine. When a tender or car brass got hot, 
he would cool it off, jack up the box, and 
slip in a piece of the sheet lead, with A1 re- 
sults, invariably. 

I have been recently looking into the mat- 
ter of weight on locomotive driving wheels, 
and I believe there are not ten engines in the 
United States which have sufficient weight 
on the drivers. That is, the engines of this 
country have too much cylinder power. 
Take any locomotive builder’s catalogue, 
and the loads given which the engine can 
haul on a level, and it will be found that this 
load is very much less than the load the en- 
gine should haul when the power of the 
engine is calculated from the cylinders. I 
saw an engine a few days since, a 16x24 inch, 
with 38,000 pounds on the four drivers. On 
a certain very steep hill she could just haul 
nine cars. I claimed the engine was too 
light on the wheels. The master mechanic 
proved by figures that the engine could not 
pull any more. To settle the matter, an ex- 
temporized load of about four tons was 
added to the weight on the drivers, when the 
engine readily took up the same hill sixteen 
of the same cars. 

Ask the technically-educated engineer 
What load an engine will pull, and he applies 
the ordinary formula and gets a result which 
is wrong. And it is wrong because this 
formula assumes that there is sufficient 
weight on the drivers, To get the approxi- 
mate load an engine will haul, if she is of 
American build, the cylinders may be en- 
tirely ignored, for they are too large, and 
any figures based on the cylinders will dis- 
appoint the investigator when he makes an 
actual test. My remarks apply to an engine 
in ordinary service—that is, what she will do 
day in and day out—and not under some 
specially favorable circumstances. My in- 
vestigations have convinced that an 
engine may be depended on under the above 
conditions—which practical 
to exert a strain on the tender draw- 
bar of one-sixth the weight, in pounds, on 


me 


are the only 


ones 
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| 
drivers to utilize the full power of the cy)l-| 
inders; and assuming, in all cases, an aver- 
age pressure of 90 pounds per square inch on 
the pistons, which agrees in practice with 
the average pressure obtained when the 
engine is wide open and working full stroke, 
of nine engines out of ten, and I therefore 
make this pressure constant. 


When D = diam. cylinder in inches, 
S = stroke a iy 
90 = pressure per square inch, 
W = diameter of drivers in inches, 
Then 
D? X S XK 90 
W X 6 25 = weight on drivers. 


If, of course, the average pressure in- 
creases or decreases, allowance for same 
may be made. 

Fifteen thousand pounds per wheel is the 
limit on many roads, and unwisely so, I 
believe, for I have seen an 18x24-inch Mogul, 
with 56-inch wheels and 90,000 pounds on 
the six drivers, or 15,000 per wheel, slip 
the wheels on good track. The same en- 
gine, when chained to a heavy post on a fair 
day and clean rail, would, with the reverse 
lever in full stroke and with 150 pounds 
pressure on the boiler, when the throttle was 
pulled slowly wide open, tremble violently | 





Fig.1 
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gravity of the engines, which is exag- 
gerated in position to demonstrate the matter 
clearly, then a sudden lurch 
by a low joint, results in throwing the center 
of gravity of the engine nearly square against 
the side of the rail. This lurch is caught 
by the flange of the driver, and it suffers ac- 
cordingly. Ind, with the high center of grav- 
ity and the same lurch, the mass of the engine 
moves in a direction much more nearly on 
the top of the rail, and is not caught so 
much by the tire’s flange. Whether this is a 
correct explanation or not, it does not change 
the facts. 

An increase of weight on the drivers, and 
an elevation of the center of gravity, results 
in a much easier riding engine. The light 
engine appears to jump, for want of stability, 
like a piece of paper in a gale of wind. The 
heavier engine seems to be less affected, 
because it requires more to affect its heavier 
weight. Raising the boiler makes the engine 
ride easier, apparently, because it increases 
the leverage of the mass of the engine to 
resist inequalities. 

I have ridden on both the high and low 
engines, over the same track and with the 
same train and speed, and the difference in 
favor of the high engine is very noticeable. 
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and finally let go entirely and spin the 
drivers round like a top. In this case an 
extemporized increase of load of 5 tons extra 
on the drivers made a difference of 5 cars in 
what she could haul. 

It is frequently claimed that when 12,000 
pounds per driver is exceeded, the track, 
joints, etc., suffer. The real facts are that 
the reverse is the case. Some years back I 
was connected with a road, the engines of 
which run from 10,000 pounds to 12,000 
pounds per wheel. A new road was built, 
which was quite level, while the main line 
was very hilly. The new division was 
stocked with many of the main line engines, 
which were replaced with much hcavier ma- 
chines, the average weight per wheel of 
which was about 16,000 pounds, and it may 
be mentioned that the boilers were set much 
higher in the frames, thus raising the center 
of gravity. The result of a year’s service of 
the heavier engines showed, from the road 
master’s report, that the wear on the face of 
the rails had very noticeably decreased, while 
the master mechanic’s report showed the 
wear of tires and their flanges to be much 
less. It was explained—and correctly so, I 
think—that the decrease of wear on the face 
of the rail was due to the fact that the 
heavier-loaded driving wheels slipped less, 
and consequently wore the track less. The 
same explanation answered for the decreased 
wear of the tires; and I believe the raising 
of the boiler decreased the flange wear of 
If 


the tires, for the following reasons: in 


£. P . | ome . . 
the drivers, and the necessary weight on the | Fig. 4, in which @ represents the center of 
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The wear of tires I believe to be greatly 
affected by the weight on the drivers, being 
increased on the lighter engines. I placed a 
revolution counter on a 16x24-inch engine, 
having 60-inch drivers, with about 40,000 
pounds on the four drivers. This engine 
was coupled to a heavy train, and was tried 
on a measured piece of track on a hill of 12 
miles in length. The distance the engine 
moved through in one revolution was ob- 
tained by marking the tire and rail, and then 
pinching the engine ahead one revolution, 
and until the mark on the tire came squarely 
down on the rail again. The distance be- 
tween the marks on the rail was what the 
engine moved through in one revolution. 
This distance was multiplied by the number 
of revolutions, as shown by the counter, and 
gave 13.8 miles. Thus, although there was 
not a perceptible slip in the entire 12 miles, 
the engine had imperceptibly slipped 1.8 
miles. A _ steel-tired passenger car wheel 
frequently makes from 400,000 to 500,000 
miles, and I believe this high mileage, and 
the comparatively low mileage of a locomo- 
tive tire, is due to the fact that the former 
merely rolls along, while the latter, for want 
It 
is true that the car wheel has but about half 
the weight to carry that the locomotive tire 
has, but as a full offset to this it must be 
remembered that the car wheel is but about 
half the diameter of the locomotive tire, and 


of sufficient weight, largely slips along. 


consequently its entire surface comes in 
contact with the rail twice as often as the 
locomotive tire, and what it gains in carry- 


caused, say, | 
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| ing less weight it fully loses in its increased 
revolutions. 

I had to make some changes in an engine 
| with diamond stack, lately, to better her 
| steaming qualities, and I tried a simple ex- 
| periment with good results. Several years 
| Ago, when I was operating the tail-stock of 
a small lathe in a jobbing shop for an exist- 
}ence, I had given me by a farmer a shot-gun 
barrel to ‘‘choke.” This was explained to 
me, and consisted in boring a recess about 
ss inch deep and } inch in length in the bore 
of the gun, 3 inches from the muzzle. 
Before the operation the gun ‘‘scattered” 
badly; afterward it would lodge its entire 
load in a space of 10 or 12 inches. The en- 
gine in her exhaust 
badly, and did not do well any way. The 
angle of the nozzles was, of course, wrong, 
but was corrected, and the steaming made 
entirely satisfactory with 31-inch nozzles in 
place of 3-inch, by this means. A petticoat 
pipe was made of the shape and dimensions 
of Fig. 5. The one it replaced was 12 inches 
diameter. The ‘‘choke” on this pipe was 
3 inches long and } inch deep. The engine 
a 17x24-inch, 5-foot wheel. Iam impressed 
with the apparent similarity of the straight 
stack and nozzles of the extension to the 
ordinary injector. Thus the stack represents 
the delivery tube, the petticoat pipe (if used) 
the combining tube, and the nozzles the 
steam nozzles of the injector. I intend 
trying, soon, to test this theory (the arrange- 
ment shown in Fig. 6), and will give you the 
results. I have some doubts about the 
necessity of the netting extending from the 
lower end of petticoat pipe to the nozzles, 
and don’t feel sure that the baffle plate will 
be necessary if the petticoat pipe is used. 


question ‘‘ crossed” 
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LETTERS FROM PRACTICAL MEN, 


Brown’s Method of Boiler Making. 
Kditor American Machinist: 

Some time ago I gave your readers an ac- 
count of ‘‘Brown’s Way of Putting on a 
Dome,” and promised to give you some more 
points in regard to the old man’s methods; 
but, although I have paid a number of visits 
to his shop since that time, I have learned 
nothing really new until this week, and then 
I learned how Brown put in his tube heads— 
one in line with the other, and at the right 
distance to suit the length of tubes. Calling 
there on Monday, I found the old man very 
much excited and swearing at a fearful rate. 
Every one of the men—ten in number—were 
apparently paralyzed by the old man’s loud 
and profane language. It seemed the old 
man had been absent for two days, and pre- 
vious to his departure had taken his leading 
man into his confidence and given him in- 
structions in regard to finishing a horizontal 
boiler which was in a great hurry; but as 
the leading man had been educated in a 
different shop and in a different method 
from Brown's, he didn’t ‘‘ catch on” to his 
theory as was expected, and a serious mis- 
take was the result. My presence put a stop 
to his profanity, and after the old man cooled 
down he invited me into his office and gave 
me a statement in regard to the difficulty. 
I will give it in his own language as near as 
I can remember, and your boiler-making 
readers will possibly better understand it: 
‘* Before I went away I called Joe—that 
lunkhead out there—into the office, and told 
him just what I wanted. I had the shell of 
the boiler all punched and rolled up. I 
told him to put in one head, mark it off and 
punch it, then put it back in the shell, then 
put the shell on the rollers and level the flues 
with the spirit level; then make it secure in 
that position, put in the other head, level 
that in line with the other one, but before 
punching the holes in the flange to be sure 
and see that the flues would be long enough. 
This he could do by putting them in at dif- 
ferent places to be sure everything would be 
right. I come home, and that infernal stupid 
had got one head riveted on, the other partly 
riveted up, and the are below the 
water line, and the flues too short by an inch. 
| It’s enough to drive a man crazy to have 
|such men around you, and it seems as if I 
| must do everything myself.” The old man 
| was called away at this time, and [ thought 
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I would have a talk with Joe, and his state- 
ment did not exactly tally with Brown’s. 
Joe says: ‘‘The old man told me to mark off 
the holes in the flange 2” from the back to 
the center, and I did just as he told me. 
He made a chalk mark on the shell which he 
now says he meant for the brackets, but Pll 
swear he told me it should be the top of the 
boiler. If you’d measure the shell you’d see 
it is too long any way. But that’s the way 
he always does; makes big mistakes and 
then blames us fellows for it.” 

In the meantime the men were employed 
in cutting the rivets out of both heads, as 
they had to be shifted around to get the 
seams out of the fire, and when the old man 
came back he was pleased with their efforts, 
as he said, with a smile: ‘‘It does these fel- 
lows good to get a cursing once in a while.” 

In their desire to hurry the work along in 
the old man’s absence, some of the braces 
had been put in and the holes cut in the 
shell, but Brown said he would put screw 
plugs in there which would not be noticed. 
As the men were hard at work cutting out 
the heads I left, and in the afternoon stopped 
there again to note progress. I carefully 
watched everything connected with the 
process, and think Brown is a very careful 
man, but lacking in figures. He put in the 
head just as he told me, leveled the flue 
holes with a spirit level, and then put in the 
other head; but when he put in the flue he 
could hardly believe the evidence of his 
senses. He carefully wiped his glasses and 
re-adjusted them, took out his rule and 
measured the flue, then measured the shell, 
and found that it would be necessary to cut 
off the holes in one end of the shell, and 
punch screw holes with a screw punch. He 
was angry all this time, and his looks showed 
it. All of the men stood around staring help- 
lessly at him, and finally he told them in 
forcible language that as they had made such 
a blunder they must do something to repair 
it, and they must work that night without 
pay in order to get the boiler finished in time. 

While the boiler was in its level position, 
Brown had the brackets put on, leveling 
them with the spirit level, and after marking 
off all the bracket holes, gave each one his 
particular job, swearing they ought to pay 
for the oil they used while doing their night 
task. Joe undertook to tell the old man that 
the shell was too long, any way; but the old 
man shut him up in short order by telling 
him he could get his pay at the office if he 
gave any more lip. 

I walked away with the old man, and we 
parted at the corner; but I must confess my 
confidence in his ability was much weakened 
by what I had seen and heard that afternoon. 
lam going there again, and if I learn any- 
thing new I will inform you at the proper 
time. ANOIENT. 


Standard Center Wanted, 
Editor American Machinist : 

For nearly four years I have read your 
paper. I should have taken it sooner if I 
had known that it existed. It fills the bill 
every time, and I only wish it was a semi- 
weekly. Sometimes I[ think the two events 
of the week to me are Wednesday and Sun- 
day—one to get my paper, and the other to 
think over what 1 have read in it. 

I wish somebody in this day of standards 
would stir up a standard center. In this 
town there are half a dozen shops, and twice 
that number of varying lathe centers. Some- 
times it does not matter, but oftener it does 
matter a great deal. A machine was built by 
the Valley Works and has broken down, and 
parts are brought here and orders are given to 
stick to the thing night and day until it is 
done. Now, the Valley folks use a center 
of about 85°; ours are 70°. A shaft is put 
into the lathe and the centers ride on the 
bottom. If I stop to re-center the piece the 
proprietor grumbles about some men being 
altogether too nice for this Western country. 
If I don’t stop to re-center the piece, about 
the time I get where I need a good center I 
find that the thing runs out, and won’t stay 
oiled, or any other thing that it ought to do, 
and then the proprietor wonders how 
some men manage to stay in a shop more 
than a week, 
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I have worked with centers all the way 
from 55° to 90°, and, all things considered, I 
think I like 60° centers better than any 
other. CENTER. 


Pattern Making at Purdue University. 
iditor American Machinist: 

Industrial education is at present a subject 
much discussed, and its importance is very 
generally recognized. To become best ac- 
quainted with its methods, one should in- 
spect the workings of industrial schools; 
but since, as yet, such schools are few, 
many persons must gain a knowledge of 
them from published statements. 

To give some idea of what industrial edu- 
cation may mean, I shall describe, with con- 
siderable minuteness, a portion of the work 
which is required of all candidates for a me- 
chanical engineer’s degree at Purdue Uni- 
versity. 

The course in pattern making continues 
twelve weeks, and embraces, daily, a one- 
hour recitation or lecture, a one-hour service 
in drawing, and a two-hour exercise in the 
shop. The object of the recitations and lec- 
tures is to develop that which in its widest 
sense may be called the theory of pattern 
making. They include discussions relative 
to the arrangement of the different pieces of 
which the pattern is composed ; allowances 
for draft, rapping, finish, shrinkage, and 
warping, and the character of the pattern 
with reference to the way in which it is to be 
moulded ; in brief, such phases of the art as 
can be practically considered in the class- 
room. 

The drawing is principally devoted to 
problems developing the form and construc- 
tion of patterns to give required castings. 
A blackboard sketch, with dimensions, or a 
carefully made drawing of a finished part, 


signs whatever is needed in the way of pat- 
terns and core-boxes. 

The shop work in pattern making is pre- 
ceded by adequate practice in bench work, 
turning and scroll-sawing, which gives the 
student the use of all the tools involved in 
pattern making; as further preparation, a 
few days are given to moulding and casting, 
in order that an understanding may be gained 
of the requirements of a pattern. Follow- 
ing the moulding, at least ten weeks are 
spent by each student in the construction of 
machine patterns. All work from drawings, 
and generally the work of each student, is 
different from that of his neighbor. In this 


complicated machines; the variety of work 
thus presented in a class of twenty, affords 
no small field of observation for its individ- 
ual members. 

To supplement the above, I add a copy of 
seven out of ten questions used in the last 





general examination on this subject, March, 
20, 1884:* 
| 1. Indicate by sketch, where and to what 


* The class for this year are, at this date, January 
15, just beginning pattern making, 
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extent you would make 
an allowance on the pat- 
tern to secure a casting 
conforming, in form and 
dimensions, as nearly as 
possible, to that repre- 
ented by No. 1. 

2. A cylindrical cast- 
ing is to be 83” outside 
diameter, 3” thick, and 
11’ long, what, (approxi- 
mately) will be its weight? 

3. Sketch such a core- 
box as you would provide 
for making the core re- 
presented by No. 2. 

4. Sketch the pattern 
and core-boxes necessary 
for the casting repre- 
sented by No. 3. 

5. Sketch the pattern 
and core-box (or core- 
boxes) necessary for the 
casting represented by 
No. 4. 

6. Sketch such appli- 
ances as will serve as a 
substitute for a complete 
pattern in making the mould for the casting 
represented by No. 5. 

7. Make sketches showing the method of 
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laying off the staves for a ‘‘ built up” elbow 
pipe fitting, allowing five staves to the half 
pattern, and supposing the desired casting 
to be 10” in diameter. 

It is proper here to repeat that the pattern 
making is preceded by a course in element- 
ary wood work for fifteen weeks, and that 
the pattern-making occupies twelve weeks; 
and it may be added that the pattern-making 
is followed by a course in vise work in iron 
ten weeks, iron and steel forging eighteen 
weeks, and machine work in iron twenty 
weeks. In all of this work the student is 


guided by competent instruction. 
W. F. M. Goss, 
Purdue 


Professor of Practical Mechanics, 
University, Lafayette, Ind. 
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may be given, from which the student de. | 


way patterns are made in complete sets for | 


| A Section Liner, 
| Editor American Machinist : 

I have been a reader of the AMERICAN Ma- 
| OHINIST since its first publication, and have 
| obtained a great deal of useful information 
‘from it. In hopes it may be of use to some 
| one, I send vou a sketch of a section liner. 
| I have never heard of one like it. 

A is a piece of iron ,',” diameter, threaded 
|on each end, one end screwed fast into B, 
| which is soldered to C. JD is aright angle 
piece soldered to H. It has a slot for the 
wire A to pass through, so it can be taken 
apart readily. The two milled nuts, /’, gradu- 
ate the space between lines. The blade, G, 
can be moved to any angle. The 


width of square blade. 


ey 


It is made of sheet 
brass ;';”’ thick, and makes a very convenient 
tool. Itis operated by the thumb and first 
finger of the left hand. O. a. BR. 


Steam Engineering Matters, 
“ditor American Machinist : 
Judging from one of your recent editorials 
that some one of your numerous correspond- 


ents has been taking you to task for devot- | 


ing too much of your space to steam engi- 
neering, I beg to differ from him, and agree 
. With you in that respect. I think that any- 












Squareblade 


thing that will help those having charge of 
steam plants to a better and more extended 
knowledge of the business will be of great 
benefit to them, and to the public at large, in 
tending to reduce the number of deplorable 
accidents that are constantly happening 
many of which might, perhaps, be prevented 
by a more extended knowledge of the ek 

ments of danger that enter into this occupa 
tion. In this connection, I think the serie; 
of articles by Mr. Marshall on the construc 

tion and management of steam boilers hay: 
been particularly useful. I hope that th 
time is not far distant when every man hay 
ing charge of a steam boiler will have to bx 
examined as to his fitness for the place 
This is particularly necessary in the case of 
portable threshing engines. I do not think 
that any class of boilers receive such hard 
usage as they do. 

All kinds of water are used, they are rarely 
cleaned out, and are laid up at the end of the 
season without any care, often out of doors 
all the time, winter and summer. Running 
ata high pressure during the busy season, 
the great wonder is, not that they explode, 
but that there are not more accidents. 

Where are all the flour mill engineers? | 
do not hear much from them through your 
columns. I should like to hear their experi- 
ences in regard to coal consumption, etc. 
Out here, where coal is high, it is quite an 
object to attain as high a degree of economy 
as possible under all circumstances. I have 
a 1224 horizontal engine of an old pattern 
fitted with an Allen slide valve. The best 
that I can do is to average about 50 lbs. coal 
per barrel of flour. The engine is coupled 
to the main shaft running through the mill, 
and runs 86 revolutions. The mill is a com- 
bined roller and buhr mill—ten pairs of rolls 
and one run of 42’’buhrs. We have to pump 
our feed water from the river, 610 feet from 
the mill, with about 20 feet lift. We use a 
Stillwell heater, which heats the water well. 

I should like to hear some of your corre- 
spondents’ experience with the Corliss engine, 
in regard to the valves keeping tight after 

they have run six months ora 
year. 
A. B. 
Redfield, Dakota. 


Spring Rod for Flue 
Cleaner, 


Editor American Machinist: 


If Sterling Elliott will take 
steel of, say, jx” section, 
and wind it in a close coil about 
1}” outside diameter for flues 
from 2” to 3” diameter, long 
enough to suit his particular 
case, and attach any good 
scraper to the end, he will have 
something with which he can 
clean his flues from the fire-box. 
The steel should be wound flat- 
wise—that is, so the greatest 
width is lengthwise of the spring. 

A: W. 


Flue Cleaner for Upright Boilers, 
Editor American Machinist: 

Allow me to help Sterling Elliott to a flue 
cleaner for his upright boiler. Let him 
make one as follows: Take a piece of 2” 
gas pipe about one foot long, and screw the 
scraper to it; then with this clean the flue as 
far as it will reach, and couple another 
piece to it and extend the cleaning, and so 
on. To withdraw the scraper, pull down 
and unscrew the sections. It is a little 





two | 
pieces, 77 and /, can be moved to fit any | 


tedious, but I have used such a cleaner to 
| advantage. R. Botsser. 


Another Way to Clean the Flues of 
Upright Boilers, 

| Kditor American Machinist: 

| If Mr. Elliott will take some pieces of 
|4”x 4” flat iron, about 12” long, joint them 
|together with rivets, and attach his flue- 
| cleaner to one end, he will have a rig that he 
can work from the fire-box. BH. 


| 

| Repairing Blacksmith Tongs. 

| Editor American Machinist: 

I was very much interested in the plan 
| proposed by Mr. Hobart for new laying 
blacksmith tongs. It never occurred to me 
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before to do the job in that way, and it is 
new to all who have spoken with me about it, 
It seems so simple that it bears its value upon 
its face, and will be joyfully and generally 
adopted by the trade when its success is fully 
demonstrated. The old plan of cutting off 
the reins and welding on new jaws, although 
it made the tongs as good as new, required 
about as much time and trouble as would 
make a new pair, but I suppose it will still 
be followed for many years. 

JACOB VANDERBILT O’BRIRN. 
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Tom Gets Promoted—He Makes a Square 
that isn’t Square—How He Makes the 
Next One—Something About Soldering. 





By Jamsgs F. Hopart. 





Tom has been promoted. He learned to 
chip castings and hammer his thumb. He 
did his first piece of ‘‘ government work ” 
by making himself a hammer, and now he 
has just spoiled his first iron with the bolt 
cutter, and his entire mind is bent upon 
making a square, while the back ground of 
the future is lined with visions of calipers, 
straight-edges and a surface gauge. Tom 
has got a piece of steel all ready, he has 
annealed it very soft, and is aching to begin 
his square. When he gets a chance, he 
marks out his square and begins to chip it 
out with a cod chisel. It was slow work. 
‘*Guess I'll drill a hole in the corner,” said 
Tom. A good idea; it worked so well that 
Tom kept drilling holes until the whole 
square was cut out. 

What a time Tom had with that tool. He 
planed it all nice and smooth, rubbed it with 
file and emery paper, and wished he had a 
steel stamp to mark his name on it with. 
The first time Tom got a chance, he tried his 
square on old Tim’s. What was the matter? 
Tom’s square did not fit. It was open at 
the toe of the tongue when tried inside 
Tim’s square, and ‘‘ wasn’t anywhere ” when 
tried outside. Poor Tom. He stuck that 
square in his breeches pocket, sneaked back 
to the bolt cutter, and kept thinking the rest 
of that day. Tom worked out all his spare 
time on that square for the next two weeks. 
He filed, draw-filed and emery-papered until 
he was sick of it, and sick of squares too. 
It was awful work. Got the tongue so it 
would reverse on a line drawn across the 
planer bed, and Tom found the blade to be 
just a little ‘‘ hollow,” and by the time he 
got the blade in shape again, then the 
tongue was ‘‘out.” Tom worked at the 
thing until the tongue got too narrow, and 
then he laid it up with his first hammer, 
which had a circle of fire cracks around its 
edge. 

Tom was bound to have asquare. He 
intended to have a good one too. He tried 
it again, and got three pieces of steel 3” 
thick and big enough for blade and tongue. 
The two pieces for the blade Tom planed, 
filed and scraped. The blade to this square 
was to be thicker than the tongue, and was 
made in two pieces, riveted together, and 
Tom worked them out the same width. He 
got the surface plate and made one edge of 
each piece fit thereon. He didn’t trust file 
and emery this time, not a bit; he got a 
scraper and did his best to make twins of 
those two pieces of steel. They were tried 
together on the plate until they would stand 
up square, close together, until they were 
just of a width and could be changed end 
for end, bottom side up or laid down flat- 
wise without showing an error. 

When Tom had done his best with the 
blade, he scraped the tongue true upon its 
flat sides, filed out the blade half the thick- 
ness of the tongue from each half, and 
scraped them to a fit. He kept trying 
together on the surface plate, and made the 
tongue stand true flat-wise. He fitted itso that 
it was a little less than 90° with the blade; 
then he was sure that no scraping must be 
done close to the blade, but whatever the 
error might be, it could be corrected at the 
toe of the tongue. Tom did’t try to make 
the tongue as he did the blade, that is, 
parallel edges, and fitted into the blade just 
at 90°, or ‘‘square.”” He learned better than 
that when making his first square. After 


| drilling the holes, reaming them, and riveting 
all together, being very careful not to ‘‘crip- 
ple” a rivet, or spring the blade out of true, 
Tom was ready to true up the tongue with 
the knowledge that the blade was 7ight and 
nothing need be done to it. 

Our Tom had arrived at the dignity of 
running the ‘‘ Fitchburg Lathe.” He putsa 
piece of iron cut from a 4” shaft, between 
the centers, and turns it as true as he knows 
how. He does his best to make both ends 
of that piece of iron the same size. When 
he can’t make it any better Tom cups out 
one end of the iron, leaving ;',’’ around the 
outside, cutting the center back so the iron 
will stand true on that end. Tom stands it 
on the surface plate and scrapes the outside 
of his square tongue until it is a fit. He 
tries that square all around that piece of 
iron and cannot find a single place where it 
is ‘‘ out.” 

To true the inside of the tongue, Tom 
worked with the calipers, testing for 
straightness on the surface plate and trying 
the square on the turned iron, letting the 
blade extend across the end, or cupped 
portion, and fitting the tongue to the side. 
When that square was done, Tom could draw 
a line across a straight edge, turn the square 
over and draw again; draw two more lines 
along inside of the blade, and leave but a 
single line across the straight edge. It was 
a good square; Tom was proud of it, and 
every body knew it too. But Tom says the 
next time he wants a square, he will go to 
the store and buy one of Stubbs’, or Brown 
& Sharpe’s. If anybody catches him again 
working 82 hours on a square which he 
could buy for $2.50, then he hopes to bea 
candidate for a lunatic asylum, or a job in 
the navy yard. 


There is fun in the shop when a big job 
of soldering is to be done. A soldering 
machinist is just about like the 
emery grinding chap. He is in 
misery, the solder won’t run, it 
won’t stick, and when one man 
burns his fingers in hot rosin, he 
can cuss a cowboy blind in two 
rounds. It is pretty work to soft 
solder when everything is right,and 
you know how. All you have to 
do, is to draw the iron along the 
seam, and the solder takes right 
hold as though it enjoyed it. 

Lets see what is the matter with 
Mr. Machinist. He has got every thing he 
needs to doa good job, but that seam looks like 
a country road suddenly frozen in mud time. 
Lumps, bunches, much solder, no solder, a 
streak of rosin and a patch of dirt, is about 
the way that seam looks. Look at the 
soldering iron, a stunt, dirty point, covered 
with dross and ashes. 

Get a ‘‘ tinker” to use that kit; he would 
turn up his nose in disgust. Take the 
soldering irons (or ‘‘ coppers” as they should 
be called) to a vise and file them into shape. 
About 60° is a good angle for the point of a 
tool, but special jobs may need other angles. 
Sometimes the point of a ‘‘ copper” 
hard that the file will not touch it; this is 
caused by the union of the tin and the 
solder, and who knows but what the lost art 
of tempering copper can be recovered on 
this line. A certain degree ef heat seems 
necessary to develop extreme hardness; it 
happens when the copper has been 
heated, or burnt. 

When the coppers are all filed shapely and 


is so 


over 


piece of solder. 
pale or soft burnt brick, and then melt a 


kind works better after it has been used 
some time, for the copper will wear a hollow 
in the brick, which will keep the solder and 
rosin from running off the brick, and the 
rosin gets full of brick dust, which keeps 
the copper bright and free from oxide, so it 
can receive the tin. Two coppers at a time 
are easiest tinned; take one in each hand 
/and rub them together in the melted rosin 
and solder. Don’t have them too hot. 
|Oxide of copper forms very much faster 
vat a high temperature, than it does when 
barely hot enough to melt the solder, 
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clean, heat them just hot enough to soften a | 
Melt a piece of rosin on a/| 


piece of solder in with therosin. Arig of this | 


| 


Our man was trying to tin a red hot | 
copper, and he made poor work of it; it 
would rust over as fast as he could file it, 
the solder burnt away, and the rosin turned 
into gas immediately. The old fellows used | 
to tin a copper by rubbing on the ground, | 
or dirt on the floor, then wiping on their | 
breeches leg, and rubbing on a piece of tin | 
with rosin and solder. Every time the iron | 
came from the fire, the breeches leg opera- 
tion came in play, and the owner thereof 
never thought more of it until animpromptu 
hole brought the victim to his senses with a 
singe and a howl. 

The blacksmith’s fire is a poor place to 
heat coppers, unless charcoal is used. The 
sulphur of the coal will take the tin from 
your coppers faster than you can put it on. 
If you have no charcoal, then put a lot of 
small blocks on top of the coal, and blow as 
little as possible. Don’t heat coppers too 
hot; the right heat is attained when you can 
just bear the coppers within two inches of your 
face.. Watch a tin-whacker change his cop- 
per for a fresh one; he rubs it on a wet rag 
to remove ashes, then holds it near his cheek 
and knows right off just how hot it is. Dip- 
ping the copper in a solution of sal-ammo- 
niac helps the tin to adhere to the copper, 
and forms the proper flux for soldering 
copper. 

Make a machinist understand that solder- 
ing is nothing under heaven but welding, 
and he will do twice as well at it. He would 
not expect to make a good job welding a 2” 
shaft without flux, and with ,',” of rust be- 
tween the pieces; yet he often tries to make 
solder run over dirty, rusty tin, without any 
flux but grease and ashes. 

See that the parts are clean and bright. If 
tin or brass, use rosin; if copper, sal-ammo- 
niac; if iron, use muriate of zinc, made by 
putting strips of sheet zine into muriatic or 
hydrochloric acid until it will cut (dissolve) 








no more. The zinc is deposited upon the 
iron, forming, as far as soldering is con- 
cerned, a surface of zinc to work upon, and 
rosin should be used to protect the hot solder 
from the air. Large pieces of metal should 
be warmed before trying to solder them. 
Cast iron can be tinned by the acid, and 
soldered perfectly. 

The machinist finds that with our clean, 
well-tinned irons and bright working sur- 
faces, he can draw the solder just where he 
wants it. It will follow the hot copper just 
as iron filings follow a magnet, and the work 
looks smooth, bright, and clean. 
there. No muddy road 
Just nice work, and plenty of it. 

If old work is to be mended, it must be 
cleaned before solder will ‘‘take.” No use 
to wipe it off with the piece of waste you 
carry in your pocket. Take a scraper or an 
old knife, and surface the parts to be sol- 
dered. All rust must come off, and the acid 
be applied to those parts. Don’t be afraid to 
scrape too much. A clean surface we must 
have, or the solder will ‘‘ kick” every time. 

Tallow is the proper flux for lead, but rosin 
can be used and will do a good job. An- 
other point to look sharp after is the quality 
of the solder. Don’t try to use pure lead, 
although the Chinese tea-lead contains so 
much tin that it will work very well. Good 
solder should be made of two parts tin and 
one part pure lead. Plumbers’ solder for 
wiping up joints works best when reversed, 
viz., one part tin to two of lead. 

Did a poor machinist ever so far forget 


No lumps 


business, either. 


340°. His soldering copper is anywhere 
from 400° to 800°, and while he is trying to 
patch up one side of the hole, he melts half 
an inch from the other side. He does this 
two or three times; that teapot goes under 
the stairs, and the machinist takes a double 
chew of tobacco to soothe his rising temper. 

The next time he tries the job he will fill 
the teapot with damp moulding sand, smooth 
it off the shape of the pot, mix two parts of 
bismuth with his solder, and it will melt at 
236°; and he can use an iron much cooler 
than is required with the common solder. 
The hole can be melted full of solder, 
smoothed off, burnished, and Mr. Machinist 
can dig out the sand, show the job to ‘‘the 
boys,” and carry it home in triumph. 

Solder to melt at any required degree of 
heat can be made by varying the quantity 
of tin, lead, and bismuth. 


TIN. LEAD BISMUTH. MELTS AT 

Dgs Fahr 
2 8] 5 199 
3 5 8 212 
2 1 2 236 
4 4 1 320 
2 l er 340 
1 2 ee 441 
4 9 460 
8 33 500 
20 520 
2 15 530 
l 12 550 
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Westeott’s Drill and Cutting-Off Chuck. 

The engraving represents a new style of 
the well known drill and lathe chucks, made 
by the Oneida Steam Engine and Foundry 
Company, Oneida, N. Y. This chuck was 
designed to meet the demand for a strong 
chuck for holding drills up to 2” diameter, 
for holding boring bars, and stock for cut- 
ting up. It is made in two sizes, Nos. 3 and 
4. No3is 6” diameter, and will hold stock 
or drills from 0 to 14” diameter; No. 4 is 
65” diameter, and holds from 0 to 2”. 

Itis strongly made, with straight body to 
bolt to face plate. No.3 is 5’, and No. 4 
53” in length. 

In order to adapt it, in special cases, for 
gripping especially strong and securely, 
two set screws are fitted in the body, situ- 
ated at right angles to the jaws. 

After centering and gripping with the 
jaws these set screws can be set against the 
work by the use of the same wrench used 
for setting the jaws. This gives a very se- 


cure grip. 
te 


The Legislature of Alabama has just 
passed a bill requiring locomotive engineers 
to be examined before they are given em- 
ployment. The Governor of the State is to 
appoint five expert engineers, who shall con- 
stitute an examining board. 

The engineers already having positions 
will be allowed a few days in which to make 
ready for the examinations, after which 
time if they fail to pass, they cannot legally 
obtain employment as engineers in that State. 

I 

The Russian Government have recently 
ordered 2,000 large Krupp guns. The im- 
mediate result of an order of this kind is to 
give work to a number of men, but in the 
end the price of the guns, as well as their 
maintenance, comes out of those who work 
to produce something useful. The more 
Krupp guns a nation requires the worse the 
condition of the producing classes. 

ae 

Ever since the practice of electric lighting 
on an extended scale, the public has been 
periodically warned of the impending advent 
of a new storage battery that was to solve 
the question of the private use of ‘‘ bottled 
electricity.” At the present time it is an 
Auburn (N. Y.) man who has furnished the 
solution to the problem of an economical 
storage battery. But the public is skeptical, 
and will wait to see his invention work 
somewhere besides in the columns of the 





himself as to try to solder a block tin or 
britannia teapot, which had a hole melted | 
through the side thereof, then that machinist 
got himself. into business right off. Tin | 
melts at 446° Fahr., and his solder melts at 


daily press before they believe in it. He 
uses, it is said, lead plates immersed in a 
solution of zinc sulphate, to which is added 
an alkaline solution, which prevents waste- 
age of the plates, 
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The New York Railroad Commissivners 

and Car Heating. 

We all know the miserable condition of 
existence awarded by the popular proverb 
to the canine whose patronymic has become 
subject to reproach. No kind of dogs in 
these latter days are so liable to incur a bad 
name as corporations. It is always a cheap 
and harmless pastime to abuse corporations, 
and the character of having zeal for the 
public welfare can be cheaply purchased by 
vigorously attacking the acts and shortcom- 
ings of a company that is not likely to make 
any defence. The patriots of New York 
State derive much comfort and no small 
amount of glory from denouncing the Ele- 
vated Railroad Company, yet the city would 
be in a most deplorable plight could the 
operation of these roads be stopped for a 
single day. 

Among the curiosities of criticism to 
which the operating of these roads has been 
subjected, is a cry recently raised that the 
cars are over-heated. The party who started 
this alarm must have a temperament of body 
that delights in a cool, bracing atmosphere, 
for we have traveled regularly all winter in 
the cars complained of and never found 
their temper:xture above 70° Fahr. But the 
hound cry being started, there were plenty 
ready to echo it, and the shout has gone the 
rounds of the community, helped along by 
some of the daily press. It has also been 
taken up by one of the Railroad Commis- 
sioners of New York State, who has called 
upon the Elevated Railroad Company to 
amend its ways as tocar heating, and has 
supplemented his request by a resolution 
calling on the railroad company to place 
electric lights along their track to prevent 
accidents during foggy weather. 

The systems of car heating used on the Ele- 
vated railroads are by no means perfect, and 
the fact of the car doors being opened so fre- 
quently to admit or let out passengers makes 
maintaining an even temperature exceedingly 
difficult; yet, with all their faults, some of 
the systems applied to heat these cars are the 
best and safest used on any railroads in this 
country. The faults of the different methods 
of heating followed on the elevated rail- 
roads are faults of details, which the me- 
chanical engineers connected with the roads 
may safely be left to perfect in the light of 
experience. It is very commendable to see 
the Railroad Commissioners of the State in- 
teresting themselves in practical railroad mat- 
ters, but we certainly think they have chosen 
the wrong system of car heating to interfere 
with. During the last few months we have 
repeatedly drawn attention to the imminent 
danger passengers are daily subjected to by 
the presence of red-hot, cast-iron stoves in 
the cars of surface railroads. This danger 
has been repeatedly emphasized by the most 
horrible disasters known to railroad history ; 
yet many of the railroads running trains in 
New York State use the primitive method of 
heating their cars that has destroyed the 
lives of so many human beings under the 
most harrowing conditions. If there is one 
conspicuous danger of our railroad operating 
during severe winter weather, it is the 
presence of this stove; and the Railroad 
Commissioners, who ignore its presence, are 
neglecting their duty towards the traveling 
public. This is not a case where no better 
means is practicable. The mechanical world 
has provided several methods of heating 
cars that are as efficient as the murderous 
stove without having its dangers, the only 
obstacle to their introduction being the ques- 
tion of expense. It is the urgent duty of the 
Railroad Commissioners to see that the ques- 
tion of safety is no longer ignored in the 
interests of mistaken economy. By investi- 
gating the methods of heating on surface 
railroads, they will draw public attention to 
a danger which ought to have been abated 
years ago. Under existing methods of car 
heating an Ashtabula or a Hamburg “ hor- 
ror” is liable to happen any day in New 
York State. Should any such calamity 
occur, the Railroad Commissioners would 
not be held blameless. 

No man having practical knowledge of 
train operating would have proposed a line 
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of electric lights to prevent collisions in 
afog. If the lights were low enough to be 
of any use, they would blind the engineer 
by their glare. If an arc light could be 
placed on the platform of the rear car of 
each train, it might be of service. It is 
doubtful, however, if that would prevent 
collisions so effectually as an efficient block 
system. 





9 i < 

It is doubtful if those in need of machine 
tools will ever be able to suit themselves 
both in quality and price better than just at 
the present time. While there is a good deal 
of business doing in this branch of machine 
manufacture, still it is dull in comparison to 
what could be done with the facilities at 
hand. Manufacturers fully appreciate the 
disadvantages of keeping a plant where 1,000 
men might be employed running with 500, 
and, in order to induce sales and keep more 
men at work, have made prices remarkably 
low—lower, there is every reason to believe, 
than they will be a few months hence. In 
the time of good prices manufacturers, 
almost without exception, improved the 
quality of their products, and there never 
was a time when tools so good in quality and 
so low in price were in the market. Many 
machine shops that are getting along with 
dilapidated makeshifts should consider the 
advisability of relegating some of them to 
the scrap heap, and supplying their places 
while they can do so on such favorable 
terms. 





Some years ago when ship builders began 
extending the length and reducing the beam 
of ocean steamers with a view of increasing 
their speed capabilities, very strong objec- 
tions were raised to the change on the 
ground that the vessels would be too weak 
to successfully withstand the shocks and 
strains to which they would be subjected in 
heavy weather. These admonitions were 
not raised by amateurs, but by men of high 
standing in the maritime and engineering 
world. That their fears were ungrounded 
has been proved by the success and safety 
of the vessels built in the style objected to. 
A remarkable proof of the endurance of 
this class of steamship has just been given 
in the case of the steamship Alaska, belong- 
ing to the Guion Line. The vessel broke her 
rudder during the prevalence of terrible 
weather in mid-ocean, and during the re- 
mainder of the voyage she stood all the 
buffeting of the waves that struck her with 
destructive violence in her disabled condi- 
tion, and passed through the ordeal without 
particular damage. 





pe 
Fusible Plugs in Marine Boilers. 





There is a United States law requiring 
that all steam boilers used in marine service 
shall have a fusible plug two inches below 
the water line. Most steam engineers agree 
that a fusible plug is utterly worthless as a 
provision against accident, and there are 
forms of boilers where it is impracticable to 
place a fusible plug to comply with the re- 
quirements of the law. It has been the 
custom of the supervising inspectors of steam- 
boats in some parts of the country to pass 
vertical boilers without a fusible plug. 
Some time ago a steam yacht went from 
New York on a cruise up the St. Lawrence, 
and she finally came to anchor in the Buffalo 
district of marine inspection. The super- 
visor in charge there came across the boat 
and tied her up for violating the United 
States law by having no fusible plug in her 
boiler. The owner got his boat released 
after enduring some inconvenience, and the 
incident led to the question being brought 
up at the last meeting of the Board of 
Supervising Inspectors. The members of the 
board decided that they had no right to 
violate the law by granting certificates to 
vessels that had boilers in which no fusible 
plug was put in. If they were to stop 


granting certificates without pointing out 
some way in which the law could be com- 
plied with in the case of upright tubular 
boilers it would lead to great public incon- 
venience. They amended their rules re- 
specting upright tubular boilers so that one 








now reads: ‘‘ The plug might be inserted in 
one of the tubes at least twelve diameters 
above the lower tube sheet and at a distance 
not less than two inches below the lower 
gauge cock. Same plug may be insert- 
ed in the top tube sheet when, in the 
opinion of the local inspector, that may be 
desirable.” This is one of the cases where 
antique United States statutes ought to be 
changed to prevent them from conflicting 
with the requirements of enlightened engi- 
neering progress. 
——+4e—___——_ 


The “ Destroyer.” 


The Naval Committee of the Senate has, 
we think wisely, recommended the pur- 
chase of Capt. Ericsson’s torpedo boat, the 
Destroyer. In fact, we think it is in a sense 
disgraceful that action in the matter has 
been delayed so long. The veteran en- 
gineer’s previous achievements entitled him 
to more consideration than he has received 
in the matter. But Capt. Ericsson is essen- 
tially an engineer, and one of the hardest 
working ones in the profession at that, and 
if he understands the log-rolling methods so 
useful in getting recognition from our law- 
makers, he despises them too much to prac- 
tice them. Whatever he does stands or falls 
on its own merits. 

Capt. Ericsson’s system of torpedo war- 
fare, as illustrated in the AMERICAN Maonin- 
ist Of Sept. 24, 1881, is simple and compara- 
tively inexpensive. Perhaps these are its 
most objectionable features in the eyes of 
Government officials. It may or it may not 
be the best; this must be demonstrated by 
experiment. The Destroyer was constructed 
by the Captain at his own expense, and is 
now offered to the Government for the mod- 
est sum of $120,000, and the patents em- 
bodied in its construction for $100,000 ad- 
ditional. Further than this, Capt. Ericsson 
has offered to build for the Government, for 
$160,000, a vessel somewhat larger than the 
Destroyer, and to fully guarantee its per- 
formance. 

The conclusion is almost inevitable that 
the day of enormous iron clads is past. In 
the near future they will be helpless against 
comparatively insignificant torpedo boats. 
In considering the naval question, which 
must be done at once, Congress will make a 
mistake if it does not give more considera- 
tion to terpedo warfare than has yet been 
done. 

ee aes 

Sugar is the Jonah that has been chosen 
to be pitched overboard by the 49th Congress 
to stay the voracious appetite of the free- 
trade whale. But the modern Jonah is not 
as weak and submissive, when set upon, as 
the one in Holy Writ. He is liable to turn 
and wrestle with such promptness and vigor 
that some of the would-be pitchers are likely 
to find themselves dropped overboard and 
gliding into the maw of the hungry whale. 

i 

Literary Notes, 
| DYNAMO-ELECTRIC MACHINERY. A Manual 
for Students of Electrotechnics. By Silvanus P. 


Thompson, B. A. E. & F. N. Spon, 35 Murray 
Street, New York. 





| Prof. Thompson has been for years the lead- 
ing authority on matters pertaining to electri- 
cal machinery. Few persons directly inter- 
ested in electrical science have missed read- 
ing some portion of the Cantor lectures on 
Dynamo-Electric Machinery, delivered sev- 
eral years ago by the author of this book. 
The lectures treated the difficult subject in 
such a clear and comprehensive manner that 
it was not surprising an urgent demand was 
raised to have the work put in permanent 
form. This book is an outgrowth of the lec- 
tures referred to, but it is by no means a re- 
print. A large amount of matter has been 
added to the earlier part, which contains 
descriptions of all recent inventions of 
importance. The author’s expressed aim 
has been to make the work a manual for 
students of electrotechnics, for whom no 
text-book of this branch of science has 
hitherto been available. His success has 
been so complete that the book is certain to 
prove of most valuable assistance to students, 
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and will, no doubt, take a prominent place 
as a hand-book of dynamo-electric ma- 
chinery. The book will be of interest to 
others besides students. Engineers and 
other scientific men will find it interesting 
reading, and those connected in any way 
with the making of electric machinery will 
find the work a valuable reference for manu- 
facturing directions. 


The remarkable success of ‘‘ American 
Foundry Practice,” by Thomas D. West, 
which has gone through several editions, 
has prompted the author to bring out Vol. 

the same work. The publishers, John 
Wiley & Sons, 15 Astor Place, New York, 
inform us that the new volume will be ready 
about April 15th. It will be fully illustrated, 
and in addition to Mr. West’s articles that 
have appeared in the AmMErIoAN MAOnINIST, 
will contain considerable matter of value to 
foundrymen, not before published. 


The first edition of ‘‘ Locomotive Engine 
Running,” by Angus Sinclair, was exhausted 
in a short time after it was ready for the 
public, but the enterprising publishers, John 
Wiley & Sons, took steps to have a second 
edition ready promptly, so that orders can 
be filled without interruption. The book 
sells at $2.00, and railroad men have been 
ordering 20 to 60 copies at a time. 
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SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specially, correctly, and according 
to common sense methods. 

Every question, to insure any atiention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 











(76) If J. P. B., Sterling, Ill., will give 
the number of revolutions per minute his shaft is 
to run we will answer his question. 


(77) S. A., Bologna, Italy, asks: Has the 
Reese fusing disk for cutting iron been put into use 
in American workshops? A.—No. 


(78) R. E.S.,Cairo, Ill., asks: Where can 
I find instructions for laying down the theoretical 
curve on indicator diagrams? A.—In the AMERICAN 
MAcHINIsT Of February 23, 1884. 






(79) D., New Haven, Conn., asks: How 
can IL arrange a lathe to cut coarser screws than 
the table indicates? A.—See illustrated article on 
this subject in the AMERICAN MaAcuinist of Dec. 17, 
1881. 


(80) W. B., Mount Lebanon, Pa., asks: 
Does case-hardening make the hole of a nut larger 
or smaller, and is any allowance made in the size 
of taps? A.—Generally the nut will fit a little 
after case-hardening. No allowance is made 
in the size of taps. 


(81) H. W., Easton, Md., asks: How 
many pounds of coal per horse-power per hour will 
be required in return tubular and locomotive type 
of boilers? A.—With coal of good quality, count- 
ing 30 lbs. of water evaporated per hour equal to 
one horse-power, between three and four. 


closer 


(82) A. G., Fort Bennett, Dakota, writes 


1. 1 want to make a pattern, the diameter of which 


is 12 inches, with a core 9inches in diameter. Shall 
I make the core-box just 9 inches, or sball I allow 
for shrinkage the same in the pattern? A.—Make 


the core-box just 9inches. 2. Can I get the num- 
bers of the AMERICAN MACHINIsT for 1880 for $2.50? 
1.—Yes, for 1880, or for any year for which we can 
furnish them. 


(83) C. C., Oglethorpe, Ga., writes: 1. I 
have a 9/’x16’ engine, and a locomotive type of 


boiler. The boiler has been in use about four years. 
It is single-riveted, but well built and stayed. The 
shell is 5-16’ C. H. 1 iron; crown sheet, 3¢’’ iron. 
It was guaranteed to carry 140 pounds of steam. 
Che safety valve was set at 100 pounds, and about 
two years ago we set it at 90 pounds. We use good 
water, and the boiler is clean, with no scale or dirt. 
rhe stays and braces are sound; no leaks in the 
boiler anywhere. Am I safeat 90 pounds, or should 
! set the valve to blow at 80 pounds? A.--You ne- 
sleet to give the diameter of shell and distance 
ipart of stay bolts, without which no opinion can 


” 


given. The presumption is, from what you 
vrite, that the boiler is in about as good condition 


) withstand pressure as when new. 2. What can 
| gain with an automatic over a plain slide valve 
engine ? A—The gain may be anywhere from 15 to 
percent. in fuel. 





(84) J. M.C., Philadelphia, Pa., | writes : 
I have an engine 26’’x42’”’ ; piston speed, 518 feet per 
minute ; steam pressure, 70 lbs. The pistonis fitted 
with three-ring packing,set out with springs and set 


screws. The outside rings are 2144’’ wide, each, and 
5¢” thick, of bronze. The inside ring is 5’ wide, 


56’ thick. 1. Is bronze a proper material for out- 
side rings? A —Yes. 2. How much larger than bore 
of cylinder are such rings turned? A.—In this kind 
of packing reliance is placed on the springs to ex- 
pand the rings, hence they are generally turned 
but little larger than the bore of cylinder.say about 


3-16’ or 14” in a piston of the size named. 3. Is 5¢’’ 
a suitable thickness for the rings? A.—Yes. 4 


Would it be safe to use the water from a jet con- 
denser of a 500 horse-power engine to feed the 
boilers? A.—It is common to do When min- 
eral oil is used in the cylinder we should not antic- 
ipate trouble. 
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& Co., corner Fulton and Dutch streets, New York. 
Universal grinders for lathe-centers, chucks, an- 
gles,or cylinders. C. C. Hill, 84 Market st.,Chicago, Il 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube E xpanders. 
Cooper, On the Use of Belting, $3.50. Edw. Meeks, 
Publisher, 1002 Walnut St., Phila., Pa. 
Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. Steam Pumping Machinery of every de- 


scription. Send for catalogue. 
Split Pulleys at low prices, and of same strength 
and Appearance as Whole Pulleys. Yocom * Son’s 


Shafting Works, Drinker St., Philadelphia, Pa. 

A few chucks, of all kinds, for sale at half price 
Slightly damaged. Send for list to the maker, A. 
F. Cushman, Hartford, Conn. 

The outline (“wax process’’) engravings shown in 
the Am. Macuinist each week are made by Stru 
thers, Servoss & Co., 32 Frankfort Street, N. Y. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y. 

Farley’s Reference Directory of the Machinists, 
Iron,Steel,and Metal-Working trades of the United 
States. A.C. Farley & Co., Philadelphia, Pa. 

Improved Tack Machinery, made by The Willets 
Man’f'g Co., can be seen in operation at their works, 
57 Clifford St., Providence, R. I 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker's Assistant, $2.50; Mechanical Drawing 
Self-taught, $4.00; books for practical machinists. 
Address Joshua Rose, Box 3,306, New York City. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Price $2, An excellent book 
for men interested in steam engineering, valve set- 
ting, designing valve motion, the care of the West- 
inghouse brake, etc. Published by John Wiley & 
Sons, 15 Astor Place, N. Y 














will estab- 


Baltimore, 


W.S. Dorman & Company, 
lish a screw factory. 


Hoey & Marr, Jacksonville, Fla., will erect a cor- 
rugated iron workshop. 
Arthur E. Boardman, Macon, Ga., will establish 


a machine shop at that place. 

Cordell & Company, 169 North Street, 
will establish a tack factory. 
George Mueller, 230 East 283d Street, New York, 
will build a four-story brick workshop, 25x33 feet. 


The Canton (O.) Stove Works will start with $10, 
000 capital. A foundry will be erected 60x200 feet 
John Kent, 471 Ist Avenue, N. Y., will erect a 


four-story brick workshop, 25x53 feet, to cost $4,000, 
Ellin & Kitson, 519 West 2Ist Street, New York, 
will erect a three-story brick workshop, 75x12s feet. 


Large machine shops are to be erected at Monroe, 





1., by the Vicksburg, Shreveport & Pacific Rail- 
road. 

A. Ainslee & Sons, Richmond, Va., are build 

ing an extensive branch carriage factory at Lynch 


\ burg. 








MACHINIST 


Foun 
Company’s Works, at Catasaqua, 


An addition is being erected to the Union 
dry and Machine 
Penna 


The Pittsburgh Plate Glass Company, Tarentum, 


Pa., will enlarge their factory and build an addi 
tional mill. 
The Cambria Iron Works, Johnstown, Pa , will 


build an addition to their Gautier 
cost $80,000. 


Steel Works, to 


Warren Springer, Chicago, will erect a 28x80 foot 
building, three stories high, to be used for machin- 
ery salesrooms. 


Wm. H. Ford, Lynchburg, Va., has purchased 


ground on which to build a large foundry, 
a wagon factory. 


and also 


James Ostrander, Champaign, Ill.,will start a new 
machine shop at Middlebranch, Kansas. It will be 
fitted with new tools. 


The Perry (Ga.) Manufacturing Company have 
organized to manufacture curry-combs and other 
hardware specialties. 
will re 
by 


Elbel, Gilliam & Company, Canton, Ohio, 
build their iron works recently destroyed 
Estimated cost, $200,000. 


fire. 


The capacity of the machine shop of P.W.Lownes 
& Company, Orlando, Fla., will be doubled by the 
erection of new buildings. 


The Agriculturaland Mechanical College, 
Ala., will put in machinery for 
ical work by the students. 


Auburn, 
practical mechan- 


Report says that the Birmingham Ala., Rolling 
Mills contemplate changing their works into a 
steel-making establishment. 


The Pittsburgh Iron Manufacturers will demand 
a reduction to $4 per ton for puddling, at the next 
meeting to adjust the scale. 


Pittsburgh, 
will put new machinery into their sewing ma 
factory at Rochester, Pa. 


The Lowe Manufacturing Company, 
Pa., 
chine 


The town of Raymond, N. H , has appropriated 
$6,500 for the erection of a building to be occupied 
as a shoe factory by F. M. Hoyt. 


Robinson, Rea & Company, Pittsburgh, Penna, 
whose machine shop was burned, will rebuild and 


refit at a probable cost of $60,000. 


The Wadleigh Plow Company, whose works at 
Meredith, N. H., bad been shut down several weeks 


from want of water, are again running. 
McCormick & Bachman, proprietors of the 

tin (Tex.) Foundry and Machine Shop, 

make some additions to their plant. 


Aus 
expect to 


The Co-operative Stove Foundry, Biddeford, Me., 
will soon erect an additional building, three stories 
high, and otherwise increase their capacity. 

The machine shops of the 
sissippi Valley Railroad will be 
burg, Miss. 


New Orleans and 
located at 
Work has already commenced 


Mis 
Vicks 


W. W. Stewart, of Columbus, Ga., has purchased 
two acres of ground at Chattanooga. Tenn., and 
will erect a wood-working factory 35x 100 feet 


The Davis sewing machine works at Watertown, 
which have been closed since the middle of Decem 


ber, are reopened, giving employment to 300 men. 
George B. Christman, 331 East 55th Street, New 


York, will erect on Second Avenue near 63d Street, 
a five-story brick workshop, 25x&5 feet, to 
$17,000. 


cost 


The 
Tenn., is to be 
doubled. The 
about ¢0 hands. 


Gibson-Lee stove 
enlarged, 


foundry 


foundry, 
and the 
will 


Chattanooga, 
capacity will be 
give employment to 

G. F. Pillings, 44 Granby Street, 
will get out a new engine for 


Baltimore, 
electric 


Md., 
lighting pur 


poses (or for other uses), which will be in the mar 
ket about April next 
TheArlington Mills Company, Lawrence, Mass , 


its new cotton mill, 
an addition, which will 
thirty to fifty thousand spindles. 


is about to enlarge by building 


increase its capacity from 


Hoyle-Jones Manufacturing Company, Martin’s 
Ferry, Ohio, manufacturers of threshing machines 
and farming machinery, will rebuild at 


once their 


| factory recently destroyed by fire. 


The Murfreesboro Machine 
Tenn., endeavoring to their capital 
with a view of putting in more machinery. J. 8. 
jaird is Secretary of the company. 


Works, Murfreesboro, 


are increase 


A movement has been started in Attleboro, Mass., 


| to help unfortunate workmen there who have been 


Baltimore, | 


Some $1,200 have already 


by the citizens 


long out of employment. 
been subseribed for this purpose 


It is announced that the 
factory, at 


Wilson sewing machine 


Wallingford, Conn., has been let to a 


New York stockinet manufacturer, who will oc 
cupy it for his own business, and employ 400 or 500 
hands. 

Bocherding & Company, proprietors of the Chat 


tanooga Saw Works, are having a splendid new 
factory erected on Broad Street. The factory will 
be two story brick, 150x48 feet. 
Tradesman. 


Chattanooga 


The Porter Manufacturing Company, of Kevere, 
Mass., has been incorporated to manufacture 
wrenches and other tools. Capital stock, $100,000, 
Daniel R. Porter, President; John A, Whipple, 


| Treasurer. 





9 





The round-house and machine shop of the Bur 
lington & Northwestern Narrow Gauge Railroad at 
Burlington, Towa, fire. 
locomotives were consumed 
insurance $22,000. 


Three 
$20,000 


was destroyed 


The 


by 


loss is 


The National Labor of Pittsburgh, 
in its issue of February Mth: ‘‘ The finished output 
of iron for the last six days is about 950 tonsa day 
which is very little more than half for 
sponding time last year. * 


Tribune, SAVS, 


the corre- 


Notes of the starting of shops, mills, and facto- 
ries that have been idle come from several parts ot 
but the starting is often accompanied 
by a reduction of wages. Activity does not always 
mean prosperity for manufacturers or workmen. 


the country, 


F. W. Richardson, Troy, N. Y 
trated catalogue of the 
ardson-Allen 
Richardson relief valve, 
motion. 
are 


, has issued an illus 
Richardson and the Rich- 
slide and the 
and model link and valve 
Full descriptions of the balanced valves 


balanced valves, of 


given. 


The Hazleton Boiler Company, 716 East 13th St, 
New York, Their boiler is of a pe 
euliar form, having tubes radiating from a central 
shell, the whole being enclosed by 
The boiler is reported as giving remarkable results 
in generating steam economically. 


are very busy. 


an outer casing. 


The A. S. Cameron Pump Works, 
New York, have worked full time with a full force 
of men all winter. They have recently shipped 


quite a large supply of pumps to the Chicago, Mil- 


Wwrd Street, 


waukee & St.Paul Railroad. They have a full ex 
hibit of their pumps at the New Orleans Exhibi- 
tion. 


The Weed Sewing Machine Company, 
Conn., manufacturers of 


Hartford, 
sewing machines, bicy 
cles, ete., has voted to reduce its stock from $600,- 
000 to $240,000, and to ask permission from the leg- 
islature to issue bonds to the amount of $160,000, 
which may be into stock within five 
years. 


converted 


Negotiations are going forward in Springfield, O 


looking to the establishment there of extensive 
machine works formerly at Fulton, N. Y. A five 
story brick building will be leased, and the concern 


will probably be ready to start in May next, with a 
force of between 50 and 100 operatives Industrial 
World 


The Pioneer Iron Works, Brooklyn, N. Y , have 
published an illustrated catalogue descriptive of the 
Zell water tube boiler, which they manufacture. 
In addition to descriptive matter, the catalogue 
contains instructive matter relating to horse-power 
of boilers, draught of furnaces, 
ing, ete 


rules of engineer- 


James E. Hotchkiss, 86 John Street, New York, 
has issued the 13th edition of his pamphlet enti 
tled, * How to Keep Boilers Clean,’ making 65,000 
copies that have been issued, and sent free, in edi- 
tions of 5,000, within the past two years. This edi- 
tion has been enlarged from 72 to 88 pages ; 
vised. Send fora copy. 


also re 


A. 8S. Jenkins, 
concerns outside of the 


Brockton, Mass of the 
Asso 
business 
He has 
and is running 40 
machines, with the full complement of other ma- 
Bostcen Commercial Bulletin. 


. Who is one 
Tack Manufacturing 

three times the 
now that he did at the same time last year. 
never been obliged to shut down, 


ciation, is doing nearly 


chines. 


Mr. Filley, 
Iron Company, 


President of the St. Louis Malleable 
attended the Chicago meeting of 
the manufacturers and exhibited cast 
steel stove plates. He is very much pleased with 
the which his new invention was re 
ceived, and is now getting orders and endorsements 
Aq of Steel, 


stove his 


manner mm 


from the trade all over the country. 


The Hagerstown Machine Company has organ- 


ized at Hagerstown, Md., with Daniel Garver, pres- 
ident; Charles Negley, secretary and treasurer, 
and H. C. Foltz, superintendent; will occupy a 


building formerly used agricultural-imple 
and will general 
Capital, $28,000, paid up.— Baltimore 
Record 


as an 
ment factory, machine 


Van 


carry on 
business 


ufacturers’ 


Sarge 
York, 


ant & Cullingworth, 382 Second Avenne, 
busy all winter 
Ingersoll rock and other machinery. Last 
month they ten straight-line air com 
pressors, with all attachments complete. They are 
now making some heavy special machinery for the 
Standard Vapor Fuel Steel 
building new works at Flushing, L. I. 


New 
been quite making the 
drill, 


delivered 


have 


Company, who are 


Citize 


The 
cotton 


Dalton, Ga., 
factory 
test of the 
Friday 
is about : 


nthus speaks of the 
at that place: ‘“* The trial 
factory er was made last 
The fly-wbeel 
swing of the 
The 
looms and other machinery are being rapidly placed 
in position, with the view 
at the earliest possible 


new 
en 
igine 
It isa mammoth machine. 
and the 
200 horse-power. 


cotton 


35 feet in diameter, 
giant arm has a capacity of 
of beginning operations 
moment.” 


The Columbus (Ga) Iron Works Company have 


added to their boiler department a punching ma 


chine (recently illustrated in the AMERICAN MACHIN 
Ist) manufactured by Hilles & Jones, Wilmington, 
Del.: also ashearing machine from the Columbus, 





Ohio, Machine Company. Mr, John Connolly, of 
Cleveland, Ohio, has been placed in charge of this 
department. The foundry department of this 


company poured off 310 heats in 1884, making over 


2,000,000 pounds of castings, varying in sizes from 


144 pound to 10,000 pounds 
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Machinists’ Supplies and Iron, 


New York, February 19, 1885. 

There is no change whatever in the 
the supply trade 

Iron—The market for pig 
Standard Lehigh Valley brands have 
lots, at $18 to $18.59 for No. 1 X Foundry 
water ; $17 to $17.50 for No. 2 X. 

Scotch pig continue sdull and nominal. We quote 
for Shotts, $21.50 to $21.75: Coltness. $21.50 to $21 75 
Glengarnock, $19.50; Gartsherrie, $20.50; Summer- 
lee, $20.50 ; Carnbroe, $19—all to arrive 

Copper ingot has been quiet and steady. Jobbing 
sales of Lake have been made at 11 to 114% cents 


continues steady. 
sold in small 
at tide- 





Tin—The Market for spot is firm, with moderate 
demand. We quote for jobbing lots: Banca, 18% 
cents; Straits and Malacca, 17.45 to 17.55 cents. 

Ale S 
+ WAN TED * 


** Situation and ITelp’’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


Experienced and practical draftsman wants per- 
manent position. Ad. ‘ Square,’? AM. MACHINIST. 

Situation wanted by aniron foundry supt. or fore- 
man. Adddress Iron Founder, Am. MACHINIST. 

Wanted—Experienced man to run roll grooving 
and grinding machines. Address T. W,.care Am. 
MACHINIST. 

Mech. engineer, of good address and experience, 
wishes to travel part time for good firm. Address 
Box 2, AM. MACHINIST 

An experienced engineer desires a position as 
chief draftsman or superintendent. Address N. 8. 
S., Am. MACHINIST. 

A position to travel withaline of steam goods by 
aman who has had ten years’ exverience, and can 
give unexceptionable references. Address Box 5 
Am. MACHINIST. 

Wanted —A first-class mechanic to take charge of 
our works as superintendent. Must thoroughly 
understand all kinds of bridge work. State expe- 
rience. The Berlin Iron Bridge Co., East Berlin, Ct. 

Wanted-—Situation as foreman or salesman, by 
practical machinist of large experience. Have 
first-class marine engineer’s license, and understand 
the erection of all kinds of engines and machinery. 
Address **Salesman,’’ AM. MACHINIST, 

Wanted— Position as manager, superintendent or 
designer, by Mechanical Engineer w ho has has had 
a technical education and ten years’ practical ex- 
perience in mechanical work and the above posi- 
tions. Best references. Ad Box 15, AM. MACHINIST. 

Wanted—Working supt. for shop making special 
high-class machine tools. Must have practical and 
progressive ideas ; capable of handling his dept. to 
make money and be an accurate inspector of work 
Address, giving age, past experience, references, 
and salary expected, Western, AM. MACHINIST. 

Wanted—A foreman blacksmith; one who thor- 
oughly understands engine and general m-chinery 
work—to take charge of a shop with 12 to 14 fires; 
must be sober. reliable, and pushing. None other 
need apply. To tbe right man steady employment 
can be giVen. Apply by letter, giving age, experi- 
ence & references, to Drawer 130, Brantford,Canada. 

Foundryman wanted as foreman or contractor 
Annual melt 1,200 to 1,500 tons. Character of work 
largely agricultural, with some machinery castings. 
Best of references will be required. This applica- 
tion from a large concern not far from Chicago,and 
I believe it to be a good opportunity to the right 
party. Written communications only will be re- 
ceived. Address 8. E. Bliss, 89 Lake St., Chicago, Il. 


hc 
itt 





portable engine, with all 
Also 40 horse-power new econ 

Great bargains. 8. L 
Boston, Mass. 


50 horse-power Nagle 
fixtures complete 
omizer boiler—nearly new. 
Holt & Co., 67 Sudbury St., 












50 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hasth eimproved 
taper, pipe_and other_attach- 
ments. Sold by the trade. Send 
for circular. 

MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 





The Fireman’s Quide. 


A Handbook on the 


CARE OF BOILERS 


condition of 


AND sasamskaies 


Send for Catalogue B. 
Chandler & Farquhar, 
168 Devonshire St. 


BOSTON, 


wanace 
shoo. 


Tools & Supplies 


for all classes 


OF MECHANICS AND 
MANUFACTURERS. 
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BRADLEY'S {euour 
, HAMMER. 
tands to-day without an Equal. 


It approaches nearer the action of the Smith’s 
Arm than any Hammer in the WORLD. 


BRADLEY & CO., Syracuse, N. Y. 


PROPOSALS tor STEAM BOILERS. 


Nashville, Tenn., Feb. 12th, 1885. 
eakes Proposals will be received by the 
Board of Public Works and Affairs, 
Nashville, Tenn., until 2 P. M.. March 10th, for 
furnishing and = cting at the present pumping 
station of the Nashville water works a battery of 
steam boilers complying with the following condi- 
tions and specifications : 

The boilers are to have an easy capacity to evap- 
orate eighteen thousand pounds of water per hour 
from feed water at 125° F. to dry steam at eighty 
pounds’ pressure, using bituminous slack coal. 
They are to be, in every particular, first-class in 
design, material and construction, and will be held 
rigidly to fulfill the specified conditions, tests, and 
inspections. Each boiler is to be capable of separa 
tion from all the others, so as to be fired or cooled 
without interfering with the working of the others 
The stack is now standing (brick)—height above 
grate level, 100 ft. Area of flue, 20 sq. ft. 

The city will furnish the raw materials for founda- 
tions, setting, and furnaces, except iron. All other 
materials, connections, safety valves, stop valves. 
blow-off valves, feed check valves, steam and water 
gauges and cocks, wrenches and furnace tools, as 
well as all labor and appliances necessary to con- 
struct, deliver, erect and connect the boilers in 
complete working order, are to be supplied by the 
contractor. No proposal will be considered which 
does not specifically state the evaporative rate 
which the bidder will guarantee with sec urity, if 
awarded the contract. Such evaporative rate shall 
be construed as the number of pounds water evap 
orated from and at 212° F. per pound of combustible. 
Che fulfillment of the guarantee will be determined 
by a three days’ working test, using screened Hec!a 
lump coal, with feed water at 125° F., steam at 
eighty pounds, and the results will be reduced to 
weight of combustible and evaporation from and at 
212° F. Bidders will state the /east interval after 
award of contract in which they will complete the 
work. 

Forms on which proposals must be submitted, 
detailed specifications, and comparative values of 
Hecla and other coals, will be furnished on appli 
cation 

By order 

Affairs. 





of the Board of Public Works and 





CRAIC’S 
New “Class 6” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co- 
LAWRENCE, MASS, 
Manufacturers of 


Sight Veed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 





WRITH FOR CIRCULAR. 


FAY & SCOT 


MANUFACTURERS OF 


wooD U'ATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 





a 


SEND FOR CATALOGUE. 





By KARL P. DAHLSTROM, M. E. 
+ Crown Svo, Noth, 50 Cents. 3 
F&F. N. SPON, 35 *3,9: 
* ° * ? New York. 
Prof, J. E. Sweet's 


MEASURING 
MACHINES. 


Capacity 4 and 6 in. 

A reliable standard for 
machine shops. 

Circular on applica- 
tion. 


Syracuse TWist Drill Co. 
SYRACUSE. N. Y. 





FOR SALE «74 BARGAIN 


A well established and good paying machine 
shop and foundry, including buildings, lots, 
machinery and stock. The business will be 
carried on until sold. Address 


A. FALEENAU, Leadville, Colo., 
Or 123 E. 72d St., New York City. 
Only reason for selling, ILL-HEALTH, 





KNOWLES re paTeNT STEAM PUMPS. 








THE 
THE BEST MADE PUMP! 


Estimates furnished on application for Pumping Machinery 
of any capacity, and to work against any pressure. 
Air Pumps and Condensers for steam Engines a specialty. 
Will save from 20 to 30 per cent. fuel. 
SEND FOR ILLUSTRATED CATALOGUE, 


STANDARD! 
THE BEST PUMP MADE! 


— ADDREsSS— 


KNOWLES STEAM PUMP WORKS, 


— MACHIN wicca 





~ 


| Marcu 7, 1885 


D + 


ST. LOUIS. 


‘The Deane Steam Pum 


NEWYORK. BOSTON. PHILADELPHIA. CHICAGO. 
MANUFACTURE : 


PUMPING 
MACHINERY 


eeSend for New Illustrated —_"=- 


> THE HANCOCK INSPIRATOR, 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 






































BALDWIN STREET, 


westin ie. 
CLUTCH PULLEYS AND 


FRICTIO CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, North Aeams, Mass. 


BOSTON. 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








anufactured by the Union Twist Drill Co., Boston, Mass 
For accurate Drilling, Counterboring and Reaming. 
James Boyd, 15 N. 4th St., Phila. 

§. A. Smith, 509 South Canal St., Chicago. 


THE FARMER DRILL, M 


OFFICES : {5.6 96'4 Summer St., Bost 


- Maynard, 12 teetenae St., N. ¥. 








A. BABCOCK. 


STANDARD TOOL C0, Cleveland, Ohio, {¥: 4242 
THE CAMERON STEAM PUNP. 


STANDARD OF EXCELLENCE. 


30,000 IN USE.== 


























beh)? The A.S.Cameron Steam Pump Works, 


‘FOOT BAST 23a ST... NEW YWOoRE. 


COOK E&C 
Machinery " spl, 


22 CORTLANDT ST., 
NEW YORK, 
_ AGENTS FOR THE 
(Greenfield Vertical Rngines, 
2% to 30 Horse Power. 
Unequaled in workman- 
ship and quality of materi- 
al. Prices lower than any 
other first-class engine. 
ALSO 
SUPPLIES 


For Machinists, Railways, 
Mills, Mines s, &c. 





ae 
SLOW RAISING 
QUICK STRIKING 


Cie moMeRG — 








Ee ps -- 





OM EO 


SP 








OWN HAMME 


KES A BLOW WITH 
DOUBLE THE VELOCITY That it Raises the Hammer. 


‘THE BR R 


A NEW MOVEMENT! SEND FOR DESCRIPTION, 
KNOWLTON MFG. CO., King St.. Rockford, Il. 





Please send _ circular 
and state that you saw the 
advertisement in al this 
paper. 


W.JOHNS 
ASBESTOS: 
UILDING FELT || 


for lining under Floors, Shingles, Weatherboards, | 
&e., &c. It is strictly fire, wind and dust proof. Be 
sure and buy the genuine. 

Send for Full Descriptive Catalogue, Samples, &c. 


H.W. JOHNS MFG. C0., 87 Maiden Lane, N.Y. 


Sole Manufacturers of 
Genuine Asbestos Liquid Paints, Roof Paints, Roof- 


OTST 















214 INCH 
CUTTING-OFF 
MACHINE, 






werrs wrens, CO» 
WILMINGTON DEL; 





sumcecns-co 


— BRITS MACHINE CO. 


MACHINE TOOL BOLDER, 





98 Liberty St., New York, and 44 Washington St., Boston, Mass, 





ing, Steam Pipe and Boiler Coverings, Piston and 
Ww ick Packing, Millboard, Fireproof Paints, Ce- 
ments, Coatings, &c., &¢ { W ilmington, Del. 
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“NICHOLSON FILE co., 


SOLE 


FILES AN 


MANUFACTURERS OF 


D RASPS 


HAVING THE INCREMENT CUT. 


Also, FILERS’ TOOLS 


AND SPECIALTIES. 


‘Nicholson File Co’s”’ Files and Rasps, ** Double Ender’’ Saw Files, **Slim”’ Saw Files. 


** Racer ’’ Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File ¢ 


‘ards, 


Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Sceakene Steels. 


Manufactory and Offices at 


PROVIDENCE, R.1., U.S.A. 
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Sis 


TABOR + INDICATOR. 


Office B. 


BUILDERS PORTABLE, SEMI-PORTABLE & STATIONARY AUTOMATIC ENGINES 


Asncrorr MANUFACTURING Co., 


Gentlemen—In relation to 
say that we 
past year a pair of your TABOR INDICA- 


S'TINSTONIAL 


ON THE MERITS OF THE 


W. Payne & Sons, Elmira, N. Y. 


ESTABLISHED 1840, 





New York. 
Indicators we would 
had in frequent use during the 


111 Liberty Street, 
have 


and a pair of Crossy instruments. We 
Tabor, as the diagrams are much more 


satisfactory than those from the Crosby. 


Very respectfully, 


ened), B. W. PAYNE & SONS. 











THE “MONITOR. 





ANEW LIFTING AND NOW-LIFTING IVECTOR, °2 and 


Boiler Feeders in the 


Best 
World. 


33 FRIEDMANN’S 


PATENT EJECTORS, 


—oR— 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers, Lubrcators, et, 
NATHAN MFC. CO. 


Patentees and Manufacturers, 
94 Liberty Street, 
NEW YORK, 


Send for Illustrated Catalogue 








WORCESTER, MASS. 
y Manufacturers of 


CURRIER & SNYDE 


UPRICHT DRILLS. 


AN EXCI 


s.ISiVE SPHCIALTY. 


Almond Drill Chuck 


Sold atall Machinists’ 
1) Supply Stores. 


T.R. ALMOND, 


83 & 85 Washington St., 
Brooklyn, N. Y. 


Tid Jawed Chucks, 
EARED SCROLL CHUCK 
DRILL CHUCKS, 


JAMES D. FOOT, 


101 Chambers Street, New York, 
SOLE Representative of 


THOMPSON & HOLMES, M’F’RS. 


SEND FOR CATALOGUE. 















NES’ 

Patent Foot P AR ichine 2S. OMPLETE 
Outfits for actual workshop business. 
With them Builders, Cabinet 
Makers, Metal and Wood Work 
ers compete with steam power, 
Machines ontrialif desired. 

Proof of value, prices, full 
detail, illustr’dc¢ at: logue, free. 
W.F.& John Barnes Co. 

Rockford, Ill. 
Address No. 1995 Main St. 








| 


Iron and . Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices, 


R. A. BELDEN & C0., DANBURY, CT. | 








SEIND FOr LIST 


——_— 
Finished Iron Pulleys @ 4 cents per pound. 
Rough uf ‘ @ 2 S as as 


THE JOHN T. NOYE MANUF’G CO., 
BUFFALO, N. Y. 


The Waterbury Farrel Foundry & Machine Co 


WATERBURY, CONN. 


Patent, Power Presses, 


DROP PRESSES, 


Foot Presses, Rolling Mills, 
Rivet Machines, Spinning 
Machines, Gang Slitters, 


Special 










for Sheet Metal, 
Wire, Etc. 





MILLING MACHINES, <5 


SEND FOR DESCRIPTIVE CIRCU- 
LARS AND PRICES. 


C. E. LIPE, Syracuse,N.Y. 





THE GARDNER COVERNOR. 


Over $0,000 in use 


Adapted to every style of 
stationary and port: 
able steam engine. 
Warranted to give 
satisfaction or no sale, 










For circulars and prices, 
address, 


The Gardner Governor Co, 
QUINCY, ILL. 






: eNO PATENT BOILER FEED FUME, 


Manufactured by 
Hartford, Conn 
Geared Pump 

for durability 


91 Liberty St., 


Philadelphia Office; 


Now York. 





“ Tame S a 
82 North Fifth St. 


M A CHIN Ist 














e HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 
— as 6 out of 
raer. rater 25 
a) sey bd antheay "saves 
water hot to the boiler. 


Will start when it is hot. 
- Will feed water through 
a heater. Manufactured 
and for sale by 

v C JAMES JENKS & €O., 
Detroit, Mich. 


SHAPING MAGHINGS 


» } 
/ For Hand and Power, 
6’’, 8” and 10’ ‘Stroke. 


Adapted to A'l Classes of Work to 
their Capacity. 













CIRCULARS FURNISHED 


BOYNTON & PLUMMER, 





Worcester, Mass. 
Stow Flexible shaft Co. 
SES (LIMITED, 
27 9s ~ 45th Penna. AV, 
g <0 PHILADELPHIA. 
ie} 3 MANUFACTURERS OF 
Su / \l PORTABLE 


Tapping, Roaming 


ood Polishing and Horse and 
ping. 





f TO O LS Grinding, 





THOS. H. DALLETT & CO. 
No. 8 N. lst St., Philadelphia, Pa. 


Manufacturers of 


PATENT 


Portable Driline: Machines 


VERTICAL DRILLS, 
RADIAL DRILLS, 
MULTIPLE DRILLS, HAND DRILLS. 
New illustrated catalogue just issued. 





ah CB, 


ALFRED BOX & C0. 


812, 314, 316 Green Street, 
PHILADELPHIA, PA. 
Manufacturers of 


BOX'S PAT. 
Houble Screw Loists, 


13,000 IN USE 


Many have done hard, 
continuous duty 5 years 
without asingle part be- 
ing renewed, This isthe 
key of oursuccess, They 
have built up a reputation 
themselves that cannot be ap- 
proached, Our improved 


RADIAL DRILLS 


are also assuming 
standard 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOllier Feeders, Fire Pumps, 
Pumping Machinery for all pur 
poses. 

Send for Catalogue, 





Send for new 








Catalogue 
of 
Specialties. 







the same 











\AAAMMLUSUOLES0¢0000AH09N00 00 AA NEARS, 


B MBNN LLL VONYYAMUDUAADARSUAAAEYATUAAD ADEPT LANA 


SELDEN ’S+#t=*PACKINGS. 


Recommended by Leading 
Engineers for 


Steam and Dydraulic Use. 





Made either with or with- 
out Rubber Core. 


RANDOLPH BRANDT, 38 Cortlandt St., New York. 





Cc. w. LECOUNT, _ Sours Neewar, Conn. 


Th 1is dog is ve "v heavy § 
I 








and is warranted not to 3 om 
tay with any work, 25 rm 
1 sin . $.50 8 
- 2 Tze, - 60 #8 «63 
as iced ee 70 my’ sO 
“4 Ol fo oa 
5 7-8“ - 80 a a 
“6 l “ee 20 o- S 
“oq 1 1-8 ‘05 53 3 ae 
“ 8....1 14 % 53 no 
9 1 3-8 110 2. 8 ae 
“10 11 110 Fa @& ”R 
11....1 $o4 125 82 
Msg to 23 * oe 
13....3 14 * -160 53 m= 
“i4..:.910 - 1.60 Sy 5 Feu 
“16... 10 tS > 
+16 us oe 
16..:.3:18 .200 22 
1y...4 - 230 OF a] 
618....412¢ . 3.00 48 B 
*19 5 - 3.50 Fe 
Full set, 19 dogs 25.35 £ OS =] a 
No. 20...5 1-2in 425 5= fom 
© Bw . £00 Sa 
eS ore 
Small sect of 8 dogs from ES & rr 
ito 2ins 8730 03 
No, 14 2 l-2in 1 60 a 8 
‘ 1% 3 1.20 @ 2 oS 
ie 31 2.00 =o es 
Fhe 17 4 22052 & 
et of 12 from 3-8 to 4 ae @ 
inches. ----- 15,00 “¢ w 





The Mi. 1, Davidson — tan hin 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. -- 









Warranted _ the 
BEST PUMP made 


for all sit uations. 





PHILADELPHIA AGENT: 


DANIEL KELLY, 51 N. Seventh St. 


ana iy ” Lbely ft, New York 


LOCOMOTIVE ENGINE RUNNING AND MANAGEMENT. 

A practical Treatise on Locomotive Engines, showing 
their performance in running different kinds of trains with 
economy and dispatch, Also, directions regarding the 
care, management aud repairs of Locomotives and all their 

onnections. Ulustrated by numerous e ngravings. By 
‘ies Sinclair, M.E, (Nowready.) 12mo, cloth, $2.00. 


A TREATISE ON TCOTHED GEARING 

Containing complete instructions for Designing,Drawing 
and Constructing Spur Wheels, Bevel Wheels, Lantern 
Gear, Screw Gear, Worms, &c., and the proper formation 
of Tooth Protiles. For the use of Mac hinists, Pattern 
Makers, Draughtsmen, Designers, Scientific Se hools, etc, 
With many plates. By J. Howard Cromwell. Lmo, cl., $2. 

STATIONARY STEAM ENGINES. | Especially adapted to 
Electric Lighting Purposes—Treating of the Development 
of Steam Engines—the Principles of Construction and 
Feonomy, with description of Moderate Speed and High 





| Spoed Engines. By Prof Robt H,Thurston, 8vo, cl.,$ 1.50. 


JOHN WILEY & SONS, 15 Astor Place, New York, 
; P ublishe rs of Industrial Ww orks. 
*,* Mailed and prepaid on the receipt of the price. 


WATER WORKS MACHINERY 


A SPECIALTY. 


Cerrenpsvaciea, POLG Engineering Co., St, Louis, Mo, 


GRANT MACHINE TOOL WORKS, 


Flushing, N. Y. 


JOHN J. GRANT, PROPRIETOR. 


Manufacturer of 


FIRST-CLASS MACHINE TOOLS. 
Buffalo Cupola & Forge Blowers. 


Warranted su- 
pe rior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE CO. 
Buffalo, N. Y. 











Send for Cata- 
logue and prices, 








STEVENS INSTITUTE OF TECHNOLOGY, 
Hoboken, N. J., Sept. 14, 1884. 
BLEVNEY MEG. COMPANY, Newark, N..J., 
Gentlemen 
One of your 
Yin. Friction 
Clutches 
was tested 


hereand 
found toslip 
only when 


loaded with 
8 1,276 Ibs. at 
\ the circum- 
ference of a 





I.B. DAVIS & SON, 


The Only Double- Acting 


It is compact and System- 
atic in design and Econ- 
7 omical in its operation, | 
Allits parts are arranged 


BENJ. F. KELLEY, Agent, | 


JAMES BERR YMAN, 


pulley 12 in. 
diameter. 
Thisamount 
of Grip is 
equivalent 
to the trans 
mission of 24 
two horse 
power at 200 
revolutions 
per minute, 
on any 81ze 
of pulley. 
ery 
. Respectfully 
J. E. DENTON, Prof. of Experimental Mecbanics 
The above clutch was operated with the hand directly 
upon the shifting collar, without any lever, ind weighs 





| only 5¢ Ibs. 





ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WORTHINGTON, 
Wew Work. 


Boston, Pittsburgh, 
Chicago, Cincinnati, Cleveland, 
St. Louis, San Francisco. 









SEND FOR 


rated Cetalogue. 


ct 
dt 


Iie 




















A MER ICAN 








PHILADELPHIA, 


WM. B. BEMENT & $0 sm eabannga ot 


+| Metal Waking Ma Tools |= 


of all descriptions and a great 
number of sizes, including 
Lathes, Planers, Drills,Shap- 
ers, Slotters, Milling and Bor- 
ing Machines, Steam Ham- 
mers, Steam and Hydraulic 
Riveters, Cranes, Punches, =Co 
Shears, Bending Rolls, Plate = od) 
Planers, &€. 




















Patent Double Lip Countersink. 


The FASTEST and BEST CUTTING TOOL MADE. 


“], GrevENG i (0, 


P. O. BOX 1200, 





Chicopee Falls, Mass., 


—~-MANUFACTURERS OF — 


SPRING CALIPER=S= DIVIDERS, 


Fine Machinist Tools and Fire Arms. 
ar SILOOTING GALLERY RIFLE 


Our 
IS THE FAVORITE EVERYWHERE. 








SEND FOR ILLUSTRATED CATALOGUE, 


QNEIDA STEAM ENGINE & FOUNDRY COMPANY, - ONEIDA, N. Y. 


MANUFACTURERS OF WESTCOTT’S PATENT 








NEw CATALOGUE READY. 


“WATTLE GIANT © 
~\MBROV 





LATHE and ‘DRILL CHUCKS. 





















ee Absolutely no parts about this revers- ae 

| ing movement liable to get out of order, | 
3s Will plane work at auy taper desired. 

d g 3 Table can be removed. 

—Ra 

S58 Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
“58 —DOWN, ANGULAR BAND oo -FEED,—— 
3 > x x 

Bs R. A. BELDEN & C0., DANBURY, CT. | 
n 

a 





PACKESHOT 


ce /O) 


Ki 


‘sMACGHINERY%ec 


SWEETSER & MERRITT, 


{5-INCH SHAPER. 





\ BROCKTON, MASS. 


yy 








TORRINCTON, CONNECTICUT. 






THE HENDEY MACHINE ComPaANY, : 


i tt li 






iu | contains the maximum of 
|} power, durability and effi 
ciency, and is fully guaran 
| teed. No. 1 hy lds from 0 to 
i6’’, price $7. No. 2 (round 
| body holds from 0. to 34”, 
’ price $8. Sold by the tre ade 
Address, 

A. F. CUSHMAN, 
HARTFORD, CONN, 
Manufacturer of all kinds of Chucks 
Send for new Illus’d Catalogue 











Having greater tacilities for GEAR 
CUTTING than we need at present 
we are prepared to cut accurately 
and with dispatch, all sizes of 
spur and bevel gears, from the 
smallest to 80 inches diameter. 


QR ASHTON HAND MFG. CO, "y2ieetA" 


Stroke 15in. ; Cross-feed 15in.; will plane a pie c ce 18 2inches 
high. Adapted to tool making and die work. New revers- 
ing movement, has perfect accuracy of stroke with the cer- 
tainty ofa crank machine, and the advantage of changing 
tbe length of stroke with the machine in motion. 





'. Et a 


Make Seashire Dr 


Adapted to rapid work with small | 





drills. Its extreme sensitive — ss 
prevents c logging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. 


“> ELEVATORS =: 


With Screw or Spur Gear, 

operated with belts or hand; 

Automatic Hatch Doors; Hy 

draulic or Steam Elevators 
or Hoists 


GEO. OC. HOWARD, — 
19 S, 18th St., Philadelphia. 


12 Cortlandt St., Now York. 


LATHES, 

PLANERS, 

DRILLS, 

SLOTTERS, 
Ete, 

NEW HAVEN MANUFAC’G co., 


New Haven, Conn. 








i \ 
ei 








| Marcu 7, 1885 





TA CHI NIST 





18 
YEARS 


RECORD 
GENERAL SEENTS 


GRAYDON DENTON AFECD 


Ha.) PARK PLACE. NEW YOR. 
WORCESTEK, MASS. 


W. C. YOUNG & C sy Manufacturers of 
ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


Ross Fluid Pressure Reducer, 








ESTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CHUCKS 











for BrassFinishers’ FOR 

om Steam, Water, 
Milling Machines, 
Screw Machines, Up- hir and Gas. 


= a 
ee 
Z Automatically re- 
# duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
a 


652 ~ hea aa 
TROY, 


, right Drills, Cut- 
ting-Off Machines, f 
Drill Lathes, 

and for Boring Mills 

for Car Wheel and 
other work. 


HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


mi Lt AATATTER ) ; 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, elt and 
Steam-Driven . 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


= Power Oushioned Hammer. 


Send for New Catalogue, 


FRICTION (LUTCH PULLEYS, 


Hoisting Engines and Hoisting Machinery, 


LATHE& PLANER.SEND FOR CIRCULAR D. FRISBIE cx co. 
Marco Oe Gee 278 North Sth St., Philadelphia, Pa. 


SCHAFFER & BUDENBERG, 40 John St., New York. 


EXER A DSS’ Ew Ee!’ se“ eD —. 


Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Con- 
densing the Exhaust Steam removes the bac k pressure. 
Utilizes a power heretofore thrown away. Works auto- 
matically at a steam pressure of less than half a pound. 
Adapted to_all pressures. For Locomotives as well as 
Stationary Engines. 


WORKS AT BUCKAU, CERMANY. 





THE E. 


Canal St., 








TAMILTON, 


OHTO, 











MACHINISTS LABOR SAVING TOOLS 
| G&W THREADING TOOLS OLD&NEW 
{WOODBRIDGE LATHE & PLANER TOOLS.3 SIZE 

STEEL “KNIFE EDGE, STRAIGHT EDGES 

BORING & INSIDE THREADING TOOLS 
JOHNSONS CUTTING OFF TOOLS FOR 





NOLIMIT TO 
CIRCLE DRAWN, 

















AGENTS : 
BEAMAP, I NOD clase aa lose e gcasiva ta keuss anenee Boston, 
TORER.. .149 North Third Street, Philadephia. 
MURRIL L & | KE ZK "SIA ht oo a Al Baltimore. 
HAY & PRENTICE : .Chicago. 
N.O. NE LSON MANE ‘AC TURING GO.. “St. Louis. 
tt) gio > £& oo (: Buffalo, 





Cincinnati. 





KRIEGER, BURKHARDT MED Coons ecaeasion teas 
DaVis, ORESWELL & COQ.,.............:+. .... Denver, Colo. 
.T, GARRATT “San Francisco, Cal, 


FORBES & CURTIS, BEVEL GEARS, 





















BRIDGEPORT, CONN. 
“a \> Cut Theoretically Correct. 


Manufacturers of 
') For particulars and estimates apply to 


The Forbes Pat. Die Stocks, 
BREHMER BROS., 


iy Power Pipe Cutting and Sieiaiien 
Machinists, 


achines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
440 N. 12th St., Philadelphia, Pa. 


ioOox AND TURRET 


SPEED—i—[_ATHES. 


BRz 


ery, etc., etc, 
FOR CATALOGUE, 
Mention Paper. 


rene MURR ATS 


KITT INE EIR ETA 
=o Aas ST. 4 NEW YorE: 


De so oot 
: ae | i i ¥ ——— 


‘ ~—— te 


w) ; REED, 


worcester. Mass. 


WRITE 














ASS 


FINISHERS’ 
GEO. GAGE, 
E. P. BULLARD, Ag’t., 14 Dey St., NE VW YORK. 


= SIMPSON’S PATENT ~ 
» Goar + Moulding 


MACHINE. 


The most perfect, most 
simple and most effective 
machine in e xiste nce 


NO SUPERIOR for efMfici- 
, ency, accuracy and sim- 
m plicity. 
Send for circular 
prices. 
SOLE MANUFACTURERS 
AND VENDORS: 


NORTH STAR IRON WORKS ( _ MINNEAPOLIS, 
H.WILLIAMS & CO. 


COR.RICHARDS & BOWNE STS.(NEAR HAMILTON FERRY)BROOKLYN.NY. 
IRON A N o Ea =e = 


‘'TOOLS. 





WATERFORD, N. Y. 








a 





a. 
pv 


—*. vs — 


el = 
NOI » LATHES, + RAND + LATHE 


Slide Rests and Planer Centers, 


and 








FORGINGS 


4 THE BUSINESS 


Or THE 
NEW BUILDINGS & M MACHINER 
: ESTIMATES 





















































Marcu 4 ati A MF: RIC. AN’ MACHINIST 13 














MORSE arth 3 STRAICHT-LIP INCREASE TWIST th ea 


Morse Twist Drill and Machine Company, sheet y'-gid D. S AUNDERS’ SON Yonkers, N.Y. 


Pipe Cutting. 
THREADING 














Steam ald Gas Fitters’ Hand Tools, 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. | 


And 
Drills for Coes, Worcester. Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an Send for C r Circular, Tapping Machines, 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. | THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas | *mplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
| instead of sliding motion. No loose parts to become detached and mislaid. Atl wearing 


surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter mada 
H 0 R | IZ ONTAL FLANGE PUNCH, s2snom0 toni com; —— | 


For Boiler Makers’ | | Ulster Machine Co. Send for Circular, 


E. D. WILLIAMS, Pres’t, Box 1488. 


ACL ae Ue 


















Iron Ship Builders’ Provides 
USE. 


Registers 2,000 
Punches Flanges of all Revolutions. 
shapes, and Bent Angle 
Iron from either side, 


FIVE SIZES. Depth 
of jaws from 6” to 42”. 





MADE BY 


BILLES & ONES, 


| Manuf’d Solely by the 




















‘ > ; , American 
WILMINGTON, DEL ECLIPSE” Pipe-Cutting Machines 
eee apageoce, Tog Steam Gauge 
AO H IN Ee R Don’t you have sufficient Pipe- Co 
Work about your Mill, Factory, i. 
For Reducing and Pointing Wire. or Shops to make a powerful, Boston, Mess. 





WILMINGTON, DEL. 


convenient and very compact 
Especially adapted to pointing wire rods and Pipe-Cutting Machine soon pay 















wire for drawing. for itself, providing it could be 
For Machines or information, address the | M@d at a moderate price? 
manufacturer, Mention this paper and write 


8. W. GOODYEAR, Waterbury, Ot ee SF ANCOAGT & MAULE, 


Philadelphia, Pa. 


Wats on W Stillman, Made in Three Sizes, Cutting Pipes ¥ to 6 inch. 


J. C. HOADLEY; 


468 Grand 8t., New York, IVIL mar Fey «leg gaia wooD- “WORKING MACHINERY 


ee a, 28 STATE STREET, ROOM 28, BOSTON, MASS. 


THE PUSEY & JONES -CO. I 














The Cut shows our No. 44—an excellent Horizontal Pun.}! 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt hole: 
in furnace sheets after the sheets have been fitted. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally 


J.S.GRAHAM ea JOHN KANE 
3: Sf oh 





Hydraulic Jacks & Punches 
[Improved 1884.] met ) anesea y 
Hydraulic Presses, Pumps Mor of Eley et tor Wi orks 

and Fittings. 


y Lever and Screw Punche: Morse, Williams & (1,, 


and Shears. (Successors to Clem & Morse) 
Polishing and Buffing Ma Builders of All Kires of 














No. 2 Railway Saw 
with Iron Table. 





























| 3 : . = 
mAEK — 3 | chinery, Wheels, &c. PASSENGER end FREIGHT VSS 
WOF | 
TTY ‘WOOD-WORKING MACHINERY THE EGAN COMPANY, Mfrs., 
SEND FOR . FACTORY ST. | siees, Ceae acy, ta P 0 Lala} Lda pees ehh tg Been = Po 
CATALOGUE. H enn ROCHESTER,NY. | and General Wosd.Work 201 to 221 WEST FRONT STREET, - CINCINNATI, OHIO, 


ing. Send Stamp for I- 
lustrated Catalogue to 


ROLLSTONE MACHINE CO, 
46 Water St., 
FITCHBURG, MASS. , U.S.A. 





an tt Cheer St. FTAAn 
WeapNN DROP FORGINGS 5: 528 


FEC s ¢ “sg sft AN 7 aon) 
Shackamaxon Sts., BEECHER & PFCK NFEFW HAVEN CONN. 


PHILADELPHIA. PROKS PAT (ROP PRESS. 


New York Office, 108 Liberty St. “BEECHER & PECK ~~ CONN. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


HA LL’S PATENT 

















DIRECT 





















i Antomatic The Lane & Bodley C0.) | RYoraucie 
Cheam Peer ke: G4 {JELEVATORS 


/ P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, * 


valereter F por o 


ries, Hyd rau- | Ty = ao id 


‘Tnjactors, Nite i = 
pia ee ll 




















cee applying all WORCESTER, MASS. ampound gL 

boilers with water. ydrautic Ele 77/7/77 Pp 
- We guarantee SPEED 4 Size. pamengere’ — "4 Uy ld 
mi these Injectors to 


be the best, simp. INDICATORS. ae. opt 1 


lest and only tho- 





t Ys 
4, 4 “i 
freight, for city iy hd 
service or direct 2 Up 
pumping system, dy ay) 














Vidi Yb o 
Bolle Foo Ad aie paar pie Prices low. Get estimates GM dl 
eeders in i 
the wo , g¢ | cators are ac- 
the world, working | Sarate and re THE NEW PULSOMETER. 
= bs s. 0 liable and The cheapest, strongest, most simple, compact, 
8.steam pressure. | ghould be durable, effective and economical Steam Pt ump in 
found in every mill and manufactory, and every the market, for raising liquic ae under and up to 100 
machinist and millwright should have one. feet. No Machinery, No Oil, No Special Care. Can 
HALL’S Sent post paid, on receipt of price, $1.00. be worsen Hey fe led’ by ach ee W ill pass 
grit, mud, sand,p ulp, ete , Without injury to 
- . R. W OODMAN, 169 High St., Boston. its parts. Needs only asteam pipe from b« il 
Engineering or soran ts. Price, 6 0 gaile a r hour, #5¢ 
. : ae 2 200 do, 75; 3,600 do. & 000 do, #150 
Sebastian, May & Co.°. ae #75 I 9 da, #1005 6,070 de. $180; 
*9 Improved Screw Cutting “se do. s4 oe 000 do #500; 120,000d0.%1,000 
. rite for illustrated des scriptive book with 
testim ignials, etc Mai ae ifree. Vl — 1ERK 
112 JOHN \ ST., NEW YORK. FOOT or POWER LATHE. Sree mi tS ena tar ar 











14’’x40’", 6’ bed, price $175. 

Catalogue of Lathes Dril 
Pressesand Machinists Tools 
and Supplies. Mailed on ap 
> plication. L Lathes on Trial. 


186 & 188 W. Pearl St St., Cincinnati, 0 








STEAM PUMPS FOR EVERY DUTY. 
VALLEY MACHINE COMPANY, 
WACHINE MOULDED 


Spur and Bevel ees EASTHAMPTON, MASS. 
26 AR \ THE EATON. COLE & BURNHAM CO. 


The Cincional ti nite C0. 


Manufacturers of 


SCREWS, TAPS, DIES, 3 


UNIVERSAL MILLING MACHINES. 
S. E. Cor, Pearl & Plum Sts., Cincinnati, 0, 
The Geo. Place Mach’y Ce., 
121 Chambers Street, N. Y., 


AGENTS FOR MILLING MACHINE. 
Send for Catalogue. 





i 
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Bucket Plungep 

















82 & 84 FULTON STREET, 
NEW YORK. 


Factory :* 
BRIDGEPORT, 
Conn, 















MANUFACTURERS OF 


Pulley Castings, & Pire Cutting and 


Special Inducements to 


the Trade. | | Threading Machines | 


LIST MAILED ON APPLICATION. 





PATENT GEAR DRESSING MACHINE 
"SJ AND IMPROVED LATHES PLANERS & DRILLS. 


©On ous 






ADJUSTABLE DIE STOCK. 


: : uts pipe 4’ to 2’. Also made in 
0 B NI POWER. ; . 
)PERATED BY HAND OR POWER Ratchet form and with cutting-off 


NT, : er: 
POOLE, & zn? > FITTIN GS, VALVES, PIPE, PIPE TOOLS. 









ALL STYLES OF 
Iron & Brass Goods 


FOR 


Steam, Water and Gas. 











AMERIC JAN 


WILLIAM SELLERS & CO., 


Friladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, oe. Turn- 
tables, and Pivot Bridges, Gifford Injectors, Sellers 
Improvements, New Patterns, Simple, Effectiye. 











SKINNER woo), 


New York Sales Room, 
45 Dey Street, NEW YORK. 


Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY + ENGINES 


for all purposes from 25 to 40 Horse power together 
with any style of boile r preferred. This Engine 
is fitted with heavy counterbalanced Crank 
and Automatic Stop Governor. 


PORTABLE ENGINES with Return Flue 
Boilers also a Specialty. 
Catalogues and estimates cheerfully given. 


WESTINGHOUSE, 
CHURCH, KERR & Co. 


Contracting and Consulting 


= 
ll a 


bgt 


Design and Furnish Everything 
Pertaining to the 


Generation, Transmission and 
Application of Power. 


17 CORTLANDT ST., 
New Work. 
The Single Post or Open Side Iron Planer. 


Adapted for long 
and wide work. 

Guarant’d equal 
to the Two Post 
Planer in the 
, amount and quali- 
ty of work. 


PWESTINGHOUSE 
MAIC ENGI 


ris: 


(eA 


AU; 





rere 


1,000 ENCINES NOW IN USE! 
30,000 HORSE POWER NOW RUNNING. 
SALES, 2,000 H. P. PER MONTH. 
Send for Illustrated Circular and Reference List. 


THE WESTINGHOUSE MACHINE COMPANY, 


PITTSBURGH, PA. 
SALES DEPARTMENT CONDUCTED BY 

WESTINGHOUSE, CHURCH, KERR & CO., 
landt Street, New York. 

FAIRBANKS, MORSE & CO., Chicago, Cincinnati, 
Cleyeland, Louisville and St. Paul. 

FAIRBANKS & CO., St. Louis, Indianapolis and 
Denver 

PARKE ‘é LACY, San Francisco and Portland, Or. 

PARKE, LACY & CO., Salt Lake City, Utah, and 
Butte, Montana. k 

D. A. TOMPKINS & €O., Charlotte, N. C. 

IMRAY, HIRSCH & KAEPPEL, Sydney & Melbourne, 
Australia. 


Katzenstein's Metallic Packing, 


, (SELF-ACTING) 


4D For Piston Rods, Valve 
Stems, &c. 

Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 
foreign countries; also 
Tubular Metallic Packing 
for Slip Joints. 

L. KATZENSTEIN & CO., 

169 Christopher St., N.Y. 


Ibe 





17 Cort- 











«Ibe WORKS, 


Trenion, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 














Detrick & Harvey 


Send for Circulars. BALTIMORE, MD 
é 4 4 49 4 . 


The Eagle 


Anvil. Ry Best Manufacture 

Cast Steel Machine Tools 

Face & Steel MAC _ ools 

Horn. Better and Special 

than anyEng- Machi : 
J ) Machinery. : 
lish Anvil 7 4 
Fully war- 0.0K — 
ranted and 





lower price. 





SURNHAM'S “SWING CHECK VALVE 


SELF-ADJUSTING 


Users of Check Valves will please note the advantage these Valves possess 
over all others. The most important claim is, that as the Jenkins? Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear ofthe Disk until said Disk isc ompletely worn out, 
JENKINS BROS & 71 John St., New York. Q 

‘ ty 


& Send for 
79 Kilby Street, Boston. 


Price List 








- No. 79 Liberty Street. | 





THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. 


Vertical Condensing Engines 


Specially adapted for and extensively used 
in large grain elevators, 


BOLTLERS. 


Manufactured by the 


- Flshil Tianding Machine Co, 


ISHEILL-ON-THE-Hopson, N. Y. 


Send for Catalogue A, containing Ilus- 
trated Description and References. 












MACHT N Ist 


{Marcu 7, 1885 














Sole Builders of “PORTER- ALLEN” =| “SOUTHWARK” 


100 to 2000 H. P. 
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Southwark Foundey & Machine Go, 


430 WASHINGTON AVE,, 
Philadelphia, Pa. 


44 ASTOR HOUSE, NEW YORK. 
154 LAKE STREET, CHICACO. 







Ald 
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a LNCIND, 








Wi 
Gi Hi 














and References. 


cend for Circular 


jam 


BERTVILLE IRON WORKS, 


LAMBERTVILLE, N. J. 


Manufacturers of the **Lambertville”’ 
Automatic Cut-Off 


STEAM ENGINE, 


ALSO, 


PLAIN SLIDE VALVE ENGINES, 
COMBINED PU a H AND SHEARS, 
MACHINE TOOLS, AN 
GENERAL CONTRACT WORK. 










ZL SATETT WATER Tis BOILER, 


Over 2000 H. P. sold in 6 months. 


SEND FOR CIRCULARS. 








PIONEER IRON WORKS, BROOKLYN, N.Y. 


VAN DYRE WAtEa- TUBE BOILER, 


Cheapest and 
best boiler in 
market. 





Safety, 
Ecc sense | 
Durabi ity. 


VAN - DYKE 


MFG. CO., 
— OO Greenpeintave. 
BROOKLYN, N.Y. 











\ 
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STEARNS WEG. COMPANY, 


ERIE, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


AUTOMATIC CUT-OFF ENGINES 


Embodying a New System of 
tegulation. The Gov- 
ernor weighs the Load. 
Me most perfect Gov- 
‘rning ever obtained. 
Send for circular A, 
ALL ENCINE GO. 
ERIE, PA. 











WE GUARANTEE better regulation than it 


is possible for any other ENGINE to givo. 








The Beckett & McDowell Mfg. Co. 
> STi ES 


Hoists, Pumps 





Te LOWE PEED WATER 
HEATER, 





AND G ENERAL 
Mining Machinery, 
120 LIBERTY ST., 

NEW YORE, 


Send for Illus, Catalogue, 


HE LAWSON NON-EXPLOSIVE BOILE 











STEAM 





WATER 





This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws, 
gives complete immunity against explosions, de- 
livers dry steam, prevents all incrustation and de 
posit on the bottom plates, affords safety with high 
pressure, and secures great economy. The inven- 
tion is applicable to every style of boiler, and can 
be readily applied, internally or externally, to new 
or old boilers. Lieenses granted on liberal terms to 
manufacturers. Send for description, 


Lawson Non-Explosive Boiler Co., 
15S & 157 BROADWAY, N.Y. 








It | 


For Heating and Purify- 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or 
Engines. 

It is the simplest, most 
efficient, and reliable, 
and ct less cost. Con- 
struc..d onthe best sys- 
tem, saving most fuel 
and boiler re pairs. Write 
for Circular and article 
on Heaters to 


WM. LOWE, 
SUCCESSOR TO 
LOWE & WATSON, 
Bridgeport, Conn., 
OR TO 
L.M. MOYES, 
Gen'l Sales Ag’t, 
$7 DEY ST., NEW YORK. 


Low Pressure 





| 
OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R, OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer, 
Manufacturers of 
ITCHING 
MACHINES, 


REDGES, 
Excavators, 


ERRICKS, 
Etc., Ete, 
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THE BUCKEYE AUTOMATIC ENGINE. 


flighest Economy, Best Regulation, 
Superior Construction. 


These Engines are constructed for heavy and 
eontinuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. Address 


BUCKEYE ENGINE CO., Salem, Ohio, 


en 
GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, N. Y. 


D. L. DAVIS, Chicago Sales Agent, 23 8S. 





Canal Street, Chicago, Ils. 





CUMMER ENGINE CO. 


CLEVELAND, OHIO. 





kona Gold Medals and All 
Highest Premiums for BEST AUTO- 
TIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for (50 Page Illustrated Catalogue. 


83d & Walnut Sts., Phila. 


“OTTO” baie ENCINE. 


Overl 


A,O00 
in Use. 







Cousuming 
20 to 7 70% 


SCHLEICHER, SCHUMM & 00. 





HEWES & PHILLIP 
Tron Works, 


IMPROVED 


rks Lapin 


High Pressure, 
—Condensing— 


And Compound. 


SEND FOR CIRCULAR. 










Fx voy || 


less Gas 


‘eutzue 19430 Aue uByy 


214 Randolph 8t., Chicago. 


MACHINIS ST 


15 





THE WATTS, 


CAMPBELL CO. 





NEWARK, 


N. J. 
MANUFACTURERS OF 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H. P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 

Send for Circular. 


BRANCH OFFICE: 


= F Cor. Sth and Chestnut Sts., 
PHILADELPHIA, PA. 





Patent Portable Valve Seat Rotary 





bs PLANING MACHINE. e 
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irculars on Application. Send stamp for Catalogue. 


LB, FLANDERS MACHINE WORKS, 


Pedrick & Ayer, Prop’rs, Philadelphia, Pa. 
THE BLESSING PATENT RENEWABLE-SEAT 


Stop and Check Valves, 





The Renewable Seats and 
Discs are cast from the best 
Phosphor Bronze Metal, which 
has later qualities, double 
thatof the best Steam Metzl 
commonly used in first-class 
valves. The Seats are s mpl) 
dropped into place and held 
in position by bottom of cage 


We also manufacture the Albany Buckct 
and Gravitating Steam Traps. 





ALBANY STEAM TRAP CO., ALBANY, N. Y. 


THE ALLEN 
PORTABLE 
RIVETER, 


For Boiler and Tank Work, Beams 
and Girders. 


THE ALLEN PORTABLE = 
RIVETING MACHINE CO. 


82 & 84 Nassau St., N. Y. 
HENRY E. ROEDER, 


The Korting Exhaust Steam 


INDUCTION 


CONDENSER. = 


L. SCHUTTE & CO., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms: 


(2th and Thompson Streets, Phila. i 
A, ALLER, 109 Liberty Street, N, a 
JARVIS ENG. 00., 7 Oliver St., Boston. 


DRAWING Send for 72 Page 


Illustrated Catalogue. 
TT. COMSTOCK 


|\\ TRL Mk l\ WM. T. COMSTOCK, 
6 ASTOR PLACE, NEW YORK 





Manager. 






















BUILDERS OF 





BOILERS, 
GAS HOLDERS, 
| GAS 





WARDEN & MITC 


Germantown Junc., Philadelphia. 


TANKS, 
STILLS, 

BRIDGES, 

ETC. 




















ma 





GENERATORS, 









Send for 
Catalogue 






Hydraulic Riveting Plant and full facilities, 


TATLAS Wie 


=~, INDIANAPOLIS, IND., U.S. 
t MANUFACTURERS OF 





ENGINE 
WORKS £ 








Address, TAYLOR MFG CO., Chambersburg, Pa. 


(Please Mention this Paper.» 


SECOND-HAND IRON WORKING MACHINERY 





One 12in Bolt Lathe. Bement. 

16 in. x 6 ft. Engine Lathe.Ames, Good order. 

16 in. x 6 ft.& 7le6ft** Harrington. Good order. 
Min.x 7 ft.&8ft.* Ames. 

2in. x8 ft. bad Harrington. ‘ 

24 in. x 10 ft. =s Ames. 

12 in. x 14 ft. eid Niles. sie 

52 in. x 26 ft. #8 Bement. Good order. 


22x38 in.x12 Extension Lathe. Harrington. 


One Brass Lathe with Chasing Bar. Cheap. 
One 12 in Stroke Crank Planer. Belden. 


20in.x 4 ft. Planer. New Haven. 


18in. x 3ft. Planer. Wheeler. 
2in. x 5ft. Planer. Hendey. 
36 in. x 12 ft. a Niles. Nearly new. 
37inx 9 ft. N.Y.S. E. Co. Good order. 
42 in x 12 ft. * " a " oF 
One 15in. Shaper. Hendey. 
10 in. Stroke Slotter. Hewes & Phillips 
One Universal Miller. Brown & Sharpe. 
One No. 1 Screw Mach., pr. feed. Jones & Lamson. 
One Milling Machine. Poole. 
a ia aa Brainard 
One Milling Machine. No 2 Garvin 


No. 2 Miller. P. & W. 
No, 0 2-Spindle Drill. 
No. 1 1-Spindle Drill. 
One Profiling Machine 


Lincoln Pattern. 
Pratt & Whitney. 
Smith & Garvin. 

Garvin 1 spindle. 


N’ly new. 
New. 


One 10-ft. Vertical Boring Mill. Sellers. 
One No. 4 Taft Shear. Nearly new. 
One No. 4 Stiles Punch Press. New 


One No. 20 Bliss Punch Press 

We havea full line of new m’ch’y, and are prepared 
to make low quotations. We are also agent for the 
following firms, whose m’ch'y we furnish at mfrs.’ 
prices. Write full particulars of what is wanted. 

NEW YORK AGENT FOR 

Brown & Sharpe Manufacturing Co. 
Powell Machine Tool Co, 

Bradley’s Cushion Hammer, 
National Mchy. Co, Bolt and Nut Mehy, 
Hilles & Jones, Boiler Tools, 
Slates Sensitive Drills. 

Elliott*s Drills, Gage Brass Lathes, 


E.P.BULLARD, 14 DEY ST.,N.Y. 





CELEBRATED 
$SO 


Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments,Chucks, Man- 
drells, Twist Drills, Dogs, Calipers, ete. 
Send for Catalogue of outfits for ama 
teurs or artisans. Address 


oie Le. SHEP: ARD, AGENT, 





iRON- WORKING MACHINERY. 


NEW. 


1 Engine Lathe, each 10, 11, 12, 13, 14, 15, 16, 
22, 24, 26, 28, 30, 36,42 and 48 in. swing; 
of bed to suit. 

1 Fox Turret Lathe, 
5 ft. bed. 

1 Sq. Arbor Fox Lathe, 15 in. x 6 ft. 

1 each, Hand Lathes, 10, 12, 14,15 and 18in swing. 

fron Planer, each to plane 18, 20. 22, 24, 26, 

36 in. wide and high : 

each, 16, 20, 22, 23, 25, 

U pright Drills. 
each, 2, 3, 4 and 6 Spindle Gang Drills. 

eac hi8. 10, 12, 15, 20 and 28 in. Shapers. 

No. 2 Milling Machine, Lincoln pattern.} 

Grant & Bogert Milling Machine. 

each, Nos. 2, 4 and 5 Screw Machines. 

each, 3 and 7 Spindle Nut Tapper. 

sjoring and Turning Mill, each 50 and 72in. swing 

Cutter Grinder. 

12 in. x 24in. Cylinder Horizontal Engine. 

each 4, 5, and 6 ft. Arm Universal Radial Drills. 

Pat. Makers Lathe, 25 in.x 12 ft. 

Grant’s New Universal Miller. 

Pr. Bending Rolls for % in. x 60 in. plates. 


SECOND-HAND. 


each 13,15 and 16 in. 


length of table to suit. 
28, 30, 


E ngine Lat he, 20 in. x 10 ft. 
each it8in.x&ft. Good as new. 
Iron Planer, 24x 24x 6 ft, 
‘ 20x 2x 4ft. Al order. 
as 24x2x 5 ey a 
- 30x 30x 7 ft. 
32x 30x 9 ft. 


40 Tb. Bradley Hammer. 

Lincoln Pattern No. 2 Miller. 

Bolt Cutter, to take sizes to % inch. 

36 in. Gear Cutter. 

Horizontal Boring Machine ; 
centers ; 86 in. swing. 


fem eh eh fk fh fh fh hfe ph 


takes 6 ft. 


All Kinds Machinist’s Tools and Supplies 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING. 


H. PRENTISS & CO., 42 Dey St., N.Y. 


18, 20, 
length 


Swing ; 


30 and 


34, 38 and 42 in. swing 


between centers. 


between | * 


vHE SKIBLRT CYLINDER OIL CUP CO. 


Manufacturers of Oil Cups for Locomotive, Marine and 
Stationary ngine Cylinders, under the Seibert 
and Gates Patents with Sight Foed, 

TAKE NOTICE, 


The Sight Feed is owned exclusively by 
this company. See Judge Lowell’s decision 
in the United States Circuit Court, District 
of Massachusetts, Feb. 23, 1882. Ali parties 
cos those duly ‘licensed by us, are hereby 
notified to desist the use, manufacture or 
sale of Infringing Cups, as we shall vigor. 
Qusly pursue all infringers. 


THE SEIBERT CYLINDER OIL CUP (0,, 
New York Office. 2 Vesey St. 53 Oliver St., Boston, Max 


FOR SALE 


THE FOLLOWING 


Second-Hand Machine Tools, 
all in good order, and ready for immediate 
delivery: 





One Engine Lathe, 42’"x!4 triple geared. Niles 
Too! Works. 
One ea. $6 38x15’ 6’ and 17’ 6’ bed, Pond. 
One Pay YR’ x1l7 r) 1g” ee ee 
One +s 26x12’ bed. Niles Tool Works. 
One * ss 24 ’x10/ and 12’ bed. Pond, 
One * os 20’’x6/8/10/ and 12/6” ** ae 
One id 18/’x9’ 96 66 
One ** bl 16’’x7’ 8’ 10’ wed. Bridgeport 


Mach. Tool Works. 
One 8’’x 9” Vertical Engine, N. Y. 8S. S. P. Co. 
One Suspension Drill. 


For further particulars, prices, &c., write to 


N.S. HEPWORTH & C0. 


** Glenwood Station,®”» YONKERS, N.Y. 


CEORCE H. BENJAMIN, 
Electrical and Mechanical Engineer, 


Expert in Patent Causesand Solicitor of American 
and Foreign Patents. 


234 BROADWAY, NEW YORK. 


FOR SALE, 


The following extra heavy machine tools: 


Double Head with 
Head. 
and Roll Turning Lathe. 








1 8’x8’x16’ Planer. 

1 interchangeable Side 

1 48’ swing x14’ Forge 

tie 3 |g 

1 Double Column Universal Drill Press. 

Two Heads. Above Tools all new and for 
immediate delivery. 


Hewes & Phillips Iron Works, Nqyway*: 


THE BABCOCK & WILCOX C0, srecw aotrs 


80 Cortlandt St., New York. Branch Offices. | 


BOSTON: 
50 Oliver Eiveet. 
PHIL ADE LPHIA: 
2 N. 5th Street. 
PITTSBU RGH: 
98 4th Avenue, 





107 ¢ Hope St., Glasgow, Scotland. 





fi Conal Street. 
C INC INN 
w. ‘sd , 
NEW ORLEANS: 
54 Carondelet St. 
SAN FRANCISCO: 
561 raion Street. 
HAVA 








Send to nearest office for Circular. 50 aan Ignacio. 








EUREKA BAND SAW. 


We build three sizes at prices 
lower than an equally good 
Band Saw can be had else- 
where. For further informa- 
tion inquire of 


FRANK & CO., 


176 Terrace Street. 
—BUFFALO, N. Y.— 


ARMSTRONG’S 
improved Adjustable Stock & Dies 


For PIPE AND BOLTS. 


FRRMSTRON 
oGe 


a) Caan ae . atcr* 
f DU 
= . our) 








PATO 
PR.6.75.0CT. re 





Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them. 
Possessing practical advantages appreciated by all 
mechanics. Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


SECOND-HAND MACHINERY 


EOR 





SA LI 


One Engine Lathe, 
One Engine Lathe, 


20 ft. bed, 42 in. swing 
16 ft. bed, 48 in. swing. Bement’s 


make 

One Engine Lathe, 16 ft. bed, 40 in. swing. Bement’s 
make 

One Engine Lathe, 16 ft. bed, 36 in. swing. Bement’s 
make, 

One Engine Lathe, 12 ft bed, 25 in. swing. Bement’s 
make, 

One Engine Lathe, 12 ft. bed, 26 in. swing. New Ha 
ven make 

One Iron Planer, planes 24 ft. long, 62 in. x 62 in 
Excellent condition 

One Iron Planer, planes 10 ft. long, 78 in. x 72 in. 
Bement’s make. 

One Iron Planer, planes 16 ft. long, 42 in. x 42 in 
Bement’s make. 

One Iron Planer, planes 11 ft. long, 36 in. x 36 in. 
Bement’s make 

One Tron Planer, planes & ft. long, 20 1n. x 30 in 

One Iron Planer, planes 7 ft. long, 30 in x 301n. 
New Haven make 

One [ron Planer, planes 6 ft. long, 28 in. x 28 in 
Halliday make 

One 5-foot Radial Drill. Bement’s make. 

One 40-inch B. G. 8S. #. Upright Drill’ N. Y. Steam 


Engine Co.’s make. 
One 42 inch Car-Wheel Borer. 
One 12-inch Slotting Machine. 
One Axle Lathe. 
One No, 2 Bett’s Power Punch. 
Two Durrell’s 7-Spindle Nut Tappers 
Send for lists New and Second-hand Tools, too long 
for publication 


The George Place Machinery Co, 
121 Chambers & 103 Reade Sts., 
NEW YORK, 


Bement’s make, 
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BROWN & SHARPE MPG CO, PROVIDENCE, 


Pacent Epicycloidal Cutters, 


FOR THE TEETH OF CEAR WHEELS, 
Which can be Sharpened by Crinding without changing their form. 


We are prepared to furnish Cutters of Epicy- 
cloidal form, which are sharpened upon the face 
the same as the Involute Cutters. As gears of 
this form of teeth to run well must be cut accu- 
rately to the proper depth, that the pitch lines 
may coincide, we make the Cutters with a shoulder 
(see cut), which determines the exact depth that 
the gear should be cut ; so that care taken in siz- 
ing the blanks obviates the nece ssity of any meas- 
urements in cutting the teeth. The Cutters are 
made for either diametral or circular pitches, and 
the same rules apply in finding the diameters of 
blanks as in our system of Involute teeth, (i. e.) 2 
pite hes added to the diameter at pitch line. 

These Cutters will cut gears which are perfectly 
interchangeable. The white line on edge of the 
two left hand upper teeth of cut is left for the 
purpose of placing the Cutter central with work 
spindle. The Cutters are marked with letters 
from A to X, by which they may be ordered. 


THE GORDON & MAXWELL C0. 


Western Branch: Eastern Branch: 
153 LAKE STREET, cHicago.s HAMILTON, OHIO. g9 5. 6th ST., PHILADELPHIA, 


MANUFACTURERS OF 








xX X 
x x& KX KX 


WATER 
WORKS gesses 


xX xX 
x xxKXxK XXX 


SEWAGE 
MACHINERY 

















—AND— 
x xX XX x Xx wenden te BY XX XXX XX 
t ~~ ~ THE GORDON & MAXWELL CO x x x 


DUPLEX OUTSIDE PACKED DOUBLE PLUNGER 


STEAM PUMPS. 


“A7eston-Capen 


FRICTION CLUTCHES 
and PULUILbY S. 


Made wholly of metal—No wood or leather surfaces. Entirely free from Collar 
friction or End thrust. Run without noise, and without loss of power in driving. 
Friction Surfaces are of flat sheet metal, easily renewed.—Adjustments are simple, 
easily made and positive; casily applied, the working parts all attached to a Central 
Sleeve. 

Descriptive Circulars and Prices on Application. 


























SOLE MATTERS: 


THE YALE * TOWNE M’F’G co., 
STAMFORD, CON M. 


BOSTON, | PHILADELPHIA, | CHICAGO, 
224 FRANKLIN ST. ! 15 N. SIXTH ST. 64 LAKE ST. 












NEW YORK, | 
62 READE ST. 









17 IN. SWING, 


Other Sizes 
at proportionately 
LOW PRICES. 


6 Ft. BED $200 


G.A. GRAY, In, & C0. 
42 E, Eighth St. 








E. GouLp & EBERHARDT, 


NEWARK, N. J. 


CINCINNATI, OHIO. 
Pat.Universal Automatic Gear Cutter, 
Opinions of those who use them, 


Forbes & Curtis, Manufacturers 


of Pipe C ‘utters, Bridge port,Conn. By the addition of an Improved 
BVinch, * Doe 18 far more than you 
° .>) 
“RACK CUTTING MACHINE: 
*Machine has not cost a cent for 
repairs or loss of time since first 
think i havegot the tine st 
machine in the city,” R AC K Cc U TT I N CG +] 
SPACINC, 


promised, 
received.’ Of our own manufacture, we are prepared to 
DIVIDING, 


Ww , ae Elevators, 532 Canal 
Street New York City 50 inch, 
Robert Tarrant, Chicago, Tl. 50 execute orders for 
in, “E xtremely ple ased with it,and 
And all that class of work that allows of using a 
Rotary Cutter. 













we 


Machine will cut at one clamping 3 feet long 
and divide to 1-2000th part of an inch. 


KE. GARVIN & CO. 
139, 141 & 143 CENTRE STREET, 
NEW YORK. 
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‘HARIFORD| THE PRATT & WHITNEY (0,, |Comsonior: 


MANUFETACTURE 
Power Bolt Cutters with Adjustable | S a t 
Dies and with Opening Dies for Cc re WwW a © Ss 
14 inch to 3% inch diameter; For Cutting Threads on Bolts 1-16 
in. to 1% in. Diameter. 








Hand, Machine Nut, Machine Screw, 
Pipe, Pulley and Stay Bolt Taps, 
Tapping Machines, Bolt 


Pointing Machines, HAND BOLT CUTTERS 


Bit Brace Dies. For & in. to 1% in. Diameter, 


U. S. STANDARD THREAD CAUCES. DIAMOND POINT THREAD TOOLS AND CUTTINC- 
OFF TOOLS FOR LATHES. 


PRICE LIST and DISCOUNT SHEET furnished on Application 


THE BILLINGS & SPENCER C 


MANUFACTURERS OF 


Billings’ Patent Die Stock = Dies. 
— 











HARTFORD, CT. 
U. S. A. 






















B\UNCS B SPENCER CON 
= : 
—OFirenten 
ZT yuri™ise 2 — 


Five Sizes—Cutting the full line of YV Threads, 


ALSO, U. §. STANDARD AND WHITWORTH DROP FORGED FROM BAR STEEL. 


WARNER & SWASEY, 











s 
A) 
S = 
a qf 
w aid 
a cee 
a EAL 
<q Said 
a E|M 
Ras SF 
Machine Ti Tools # Brass Work. A oeeee ai | 
PES = Hele 
OG .: Ss bel ee 
K—=eS& Ge 
4am = 
IAS @ as 
fT Ss =: 
Ge o * 








OF 


“Enowe LATHESE 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A.|P 


GEO. W. FIFIELD, | 


221Cuts, Photographs and Prices furnished 





GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from a quarter-ine +h to six feet diameter. In any mate 
rial. Inany quantity. Small gears on hand for free 

delivery by mail. Send for illustrated price list. 
GEO. B. GRANT, 66 Beverly St., Boston. 


seren& >| 
ER re cee 
other Tools 


for the manu- «& 
facture of all § 
kinds o 


| J. M. ALLEN, Presipenr. 
| W. B. FRANKLIN, Vioz-Presment. 


J. B. Preroz, Skoretary. 


















pr “9 


Cu) FOR CATA IRULIS 
~~ WP. Davis Nort? bo Y.g 


coops, 
;, Drop Forgings, &¢ 
A Key Seat Machine will save enough in sixty days’ use to ? — 
pay first cost; no shop can afford to do without one. We 
lave now re ady for prompt shipment, both Key Seat Ma- 


Stiles & Parker Press Co,,™adtetor= 
chines and 20 in. "5 Is. Send for Photo. and ( Jatalogue, 
. P. DAVIS, North Bloomfield, N.¥.| 534NCH FACTORY AND OFFIOE, 59 DUANE STREET, N.Y 


THE BUFFALO STEEL FOUNDRY, BUFFALO. 


N. Y. 
ORDERS AND CORRESPONDENCE PRATT & Pericwomes. 


Proprietors. 
[,O0GE; BARKER & CO., 


Cincinnati, Ohio. 




















Manufacturers of IRON and BRASS y 
WORKING MACHINER 


Monitor Turret Lathes with Chasing 
Bar. These lathes chase right and left 
hand threads without changing leaders, 
thus saving expenses. The center of 
holes in turret is high enough from top 
of plate to enable dies or box tools of 5 
inches diameter clear around. Have work at reasonable figures. 
side and end motion lever and screw, Write us for Prices, it will pay you, 


Box Chucks, Valwe Millers, Speed Lathes, &c., &c. 


also swivel. Are first-class in every 
particular. 

Round and Square Arbor Lathes of 12 
in. and 14 in. swing with side motion 
and chasing bar and without back gear 
’ for ELECTRICAL and other light 








MANUs Av TUBER 


J.M.CARPENTER inh ae 


APS AND DIE 


PAWTUCKET. R. 1. 




















